Appendix E: Changesin Mineral Activity

APPENDIX E
CHANGESIN MINERAL ACTIVITY

FUTURE MINERAL ACTIVITY

To help assess the reasonably foreseeable environmental impacts of the proposal and alternatives,
the EIS team developed severa assumptions on future minera exploration and development
under existing regulations management practices, and policies(the No Action Alternative).
These assumptions arefairly general, giventhe divergty of mning on public lands, varigty of
mining and exploration methods, commodities extracted, geographic scope, and inherent
uncertainty of the commodities markets. These assunptions concerning the future under the No
Action Alternaive are made only for the purposeof EISandysis, and to set the basis for
comparison of the alternatives.

Long-term commodity prices will remain relatively stable. Short-term price movement and
volatility will cortinue for individual commodities. For example, the short-term prices for
some metals will continue to be under pressure. But for the foreseeablefuture no obvious
factors would suggest atrend of long-term increases or decreases in commodity prices,
individually or collectivey.

Domestic exploration will remain relaively constant. Short-term increases and decreasesin
exploration, such as arecent decline, will continue inresponse to market and regulatory
conditions. Exploration on public landsover the long term will dso remain relatively
condant.

Long-term domestic production of mineras and the proportion coming from public lands will
remainrelatively stable. Short-term and commodity-specific changes will continue. Extended
periodsof lowe or higher prices will affect short-term development and production decisions.
Domestic gold productionwill likdy remainflat or will slightly decline. Copper production
will declinein theimmediate future in regponse to market conditions but will likely recover in
the longer term. Industrial mireral production will continue to increase, reflecting continued
long-term growth in the domestic, regional, and most local economies.

Existing mines will expand to take advantage of new technology and processing techniques,
and will increasingly extract refractory-grade ores. These advances will bereflected in
reduced capital and operating costs.

The current geographic distribution of mineral activity will not change. For example, large
open pit gold mining will remain concentrated in Nevada. Placer mining production will be
concentraed in Alaska Arizonawill dom nate large open pit copper mining. Themining of
industrial minerals will remain more evenly distributed across the study area.

Lands under federal ownership will remainthe same for the foreseeable future.
Public lands open to minerd entry under the mining laws will continue to decrease in the long
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term as sensitive lands are set asde for environmentd protection. The rate of this decline will
vary in the short term depending on the political and social climate. Although land avail ability
isacritical factor in future mineral activity, mineral production on public lands has continued
to increase since 1980 in spite of lands being withdrawn from mineral entry. This could also
be due to the lag time between exploration and production, i.e. the high exploration ratein the
80s isresponsible for the high productioninthelate 90s. The results of decreased land
availability in the 90s and 2000s won't be felt until ~2005.

» Although alogical negative relationghip exists between land withdrawals and future
production, other factors such as emerging technology, global and domestic demands, and the
large areas of public lands open to exploration and development have resulted in increasing
production from public lands.

» Federal, gae andlocd environmentd laws, regulations, policies, and restrictions will
continue to become more protective over time. These limitsto mineral exploration and
development will affect federd, state, and private lands. | nthe face of increasing
environmental restrictions, minera production from public lands has increased since 1980. As
with the discussion above of the effect of land withdrawals on future production, other factors
(technology and demand) are likely to counterbalance the negative effect of increasing
environmental regtrictionson minerd activity.

* Overdl, minera activity on public lands will remain steady despite large drops in the past few
yearsin the number of Notices and Plans of Operations reviewed by BLM. No overriding
fadtors would suggest that a trend of increased or decreasad activity has been established for
either the short or long term. Activity will remain at current levels for the foreseeable future,
induding BLM’ s estimated review each year of 600 Notices and 150 Plans of Operations
The number of Notices and Plans of Operations filed and acres of disturbance expected under
current management are discussed in the Mineral Resource Development section of Chapter 3.

CHANGESIN MINERAL ACTIVITY

Expected changesin minerd activity levels were estimated for each dternative. Aswiththe
asumptionsfor futuremineral activity dscussed above, it isneither practical nor even posshbeto
develop complete information on future changesin minera activity resulting from implementing
the regulatory dternatives. T he agpproach used to document the reasonably foreseegble
significant effects conforms to the requirementsat 40 CFR Part 1502.22 when dealing with
situations where information is incomplee or unavailalde. But this approach has substantial
limitations. As such, the estimates are preserted as reasonably foreseeable assumptions on future
activity. The estimated changesin mineral activity are intended to help evaluate the
environmenta consequences of the proposed regulations and aternatives, and give the public and
decision makers information on the potential direction and size of change. The assunptionsare
estimates of the expected changes in mineral activity and should not be consdered accurate or
precise estimates of change.

The changesin mingal adivity were estimated based on interpretations by members of the EIS
team using several information sources. These sources include impact matrixes and mine cost
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models (discussed below) developed for this EIS, in addition to team member expertise,
knowledge, and experiences. The EIS team members directly involved in making the estimates of
change were Werdy Favinger, (Economist, BLM Montana State Office), Scott Haight (Mineral
Specidist, BLM Lewistown Field Office, Montana), Paul McNutt (Economist, BLM Nevada
State Office) and Dan Netcher (Geologig, BLM Ely Field Office Nevada). The processes for
interpr eting these infor mation sources were not sandar dized. Each team member independently
interpreted the impact matrices and mine cost model results. We then compiled and discussed the
estimates of change. This processinvolved severa rounds of making, compiling, and discussing
estimates of change. T hrough thisiterative process, we reached agroup estimate for each of the
10 types and sizes of minera activity. B ecause of the uncertainties in forecasting and the many
commerts received on the estimates presented inthe draft EIS, we opted to present the estimates
of changes inmineral activity as rangesinthe final EIS.

The process used by the EIS team to estimate changesin minerd activity and also to construct the
impact metrixesisgenerally referred to as the Delphi Method. TheDelphi Method isa deason
making or forecasting process for addressing highly complex or amhiguous issues where factual
datais absent. The process was originally developed by the Rand Corporation, aU.S. intelligence
“think tank.” The process is widely accepted and used to forecast events and outcomes.

Due to the limitations in data for mineral properties potentially affected by the proposed
regulations and alternatives and the many potential affected properties, we deemed infeasible the
applying of other analytic techniquesto estimate changesin mineral activity. We selected the
Delphi Method because of its past use in forecasting futures. We believed that thismethodol ogy
was the most suitable approach for forecasting changesin minera activity asaresult of the
implementing programmatic requiremerts.

Changes in mireral activity can be manifested in several ways, including changes in exploration
and mining, acres disturbed, mire life, cutoff grade, and annud produdion. Theresponse to
changes in the regulations will be unique for each operation. Assuch, the following discussonis
limited to change in overal activity without attempting to define how that change may be
manifested.

Alternative 1-The No Action Alternative assumes that the current management and regulations
continue unchanged. Thusthe regulations are not expected to alter exising or future levd s of
mining. This does not necessarily mean that the level of future mining would not change. Many
factors will affect the level of adivity in both the short and long term. Commodity price,
availability of lands for exploration and devel opment, and environmental restrictions are key
congderations that will affect future minerd activity. But no obviousor overriding factorswould
suggest that atrend of increases or decreases in activity for either the short or long term has been
esablished. For this EI'S, the overdl future of mining under the Mining Law isassumed to remain
relatively steady under existing regulations, management practices, and policies. It isfromthis
baseline that the other aternatives are compared.

Alter native 2-The State Managenment Alternative would limit BLM’ s roleinreguaing activity
under the Mining Law on public lands to that of aland owner. In most states this regulatory
approach is expected to have the potential to reduce the regulatory burden to mining operations,
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thus potentially increasing the level of minerd activity. Overall mineral activity on public landsis
assumed to remain unchanged or increase by as much as 5% under Alternative 2. The greatest
potential for increases in activity are expected in larger mining operations, goecifically those now
requiring ElSs with extensive basdline studies. T his regulatory burden would not decline and
mineral activity increase uniformly inall dates For exanple, Cdifornaand Montanahave stae
versions of the National Environmental Policy Act. Proposed operations in those two states
would not avoid the costs and time delays of preparing EI Ss. For abetter understanding of the
state regulatory programs in place, see Appendix D.

Alter native 3—or the proposed regulations, the estimat e of change in mineral activity on public
lands under the Mining Law will depend on the size and type of mineral operaion (see Table E-
1). The leve of casud useisexpected to remain relatively unaffected with the exception of some
suction dredging. Exploration and mining now conducted under Notices and Plans of Operations
are expected to decline by 5% to 30% from the baseline.

The financid guarantee and Notice/Plan threshold provisions in the proposed regulations would
directly affect small mining operations that are now being conducted under Notices. Current
Notice-level operations that would be required to submit Plans of Operations and follow the other
provisions under this alternaive would seedirect cods increase by as much as 37%. Exoept for
small open pit mines, Notice-level operations would decline in mineral activity by 10 to 20%. The
estimated range of change in activity for open pit mines would be a 10 to 30% reduction.

For larger scae operations-those now required to submit Plans of Operations-the change in the
definition of unnecessary or undue degradation in the proposed alternative to include “ conditions,
activities, or practices that result in substantid irreparable harm to significant scientific, culturd,
or environmentd resource vd ues of the publiclandsthat cannot be efectively mitigated” presents
the greatest potential impact on the anticipated level of mineral activity on public lands. For large
open pit mines the backfilling provision could also greatly increase operating costs and reduce
activity. But because of the disaretion given BLM inthe proposed backfilling provision, changes
in costs and activity levels are extremely difficult to estimate and would likely vary by mining
project. For large open pit mines under the proposed regulations, the reduction in activity is
estimated at 10 to 30%. Thiswiderange in the estimated decline of open pit mining reflects the
uncertainty inherent in how these two provisions in the proposal will be interpreted, implemented,
and enforced.

Alter native 4-The alternative that is likely to most reduce overall mineral activity would aso
givethe greatest level of environmenta protection. Depending on the type of activity, Alternative
4 would reduce the individual mineral activity by 10% to 75%. Many of the provisions that
would reduce activity levds, including the following:

» Eliminating the Notice provision.

* Requiring claim validity before mining.

* Mandatory penalties and enforcement.

» Automatic stays of all appealed decisiors.
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* Mandaory badkfilling.
» Edtablishing specific unsuitability criteria and applying the new regulations to existing
operations.

Alter native 5~-The NRC Recommendations Alternative incorporates the numbered
recommendations for regulation changes from the (NCR Report). The expected reduction in
minerd adivity under this alternaive would many occur in small mining operations that are now
Notice-level operations. The financial guarantee and Notice/Plan threshold provisions contained
inthis alternative will havea direct impact onsmall mning operations For andl placer, open pit,
underground and industrial mines we esimate there will be a5 to 10% reduction inmineral
activity. For casual use, exploration and most large mining operations, mineral activity is assumed
to remain unchanged or decrease up to 5% under Alternative 5.

Table E-1 gives a lreakdown of the expected changes by type and size of minerd operation for
each alternative except Alternative 1.

IMPACT MATRIXES

One analytic tool used to assess the potential effects of the are the impact matrixes that consider
how each regulation provision would affect a particular mineral activity (See Tables E-2, thru E-
5). Therating, weights and scores in these matrixes were devel oped using a qualitative process
based on the expertise of EIS team members. The processis not intended to generate precise
measurements of effect, but rather to show the direction and size of those potentia changes and
which regulatory provisgons arelikely to havethe nost effect.

The regulatory providons were grouped into 28 regulation components (e.g. Notice-Plan
Threshold, Appeals Process and Stay Provisions, Performance Standards: Pit Backfilling), and 10
mine types and sizes (e.g. smal placer, large open pit). Specidistson the El Steam independently
rated the effect each regulation component would have on the different types and sizes of mines,
using the following scale: negligible or none= N, low positive or negative = L+, medium positive
or negative =M+, and high posgtive or negative = H+. The team assgned a number valuesto
each of therating, N =0, L =1, M =3 and H =5. Each regulatory provision was weighted based
on their relative importance to one another. The weighed valuesranged between 1to 5. The
team then compiled and discussed the ratings. At several other rounds ratings were collected,
compiled, ard discussed. Through this iterative process a group rating was reached for each of
the 28 regulation components. Tables E-2, E- 3, E-4 and E-5 show the ratings for each of the
provisions.
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Table E-1. Percent Change in Mineral Activity

Alternative Casual Exploration Placer Open Pit Underground Industrial
Use/ Mine
SUC“(_)” Small Large Small Large Small Large Small Large
Dredging
2 0 Oto+5 Oto+5 Oto+5 Oto+5 Oto+5 Oto +5 Oto+5 Oto+5 Oto+5
3 -5t0-10 -10 to -20 -10 to - -10 to -20 -5t0 -15 -10t0-30 | -10t0-30 | -10t0-20 | -5to-15 | -5t0-15
20
4 -40to -50 | -20to-30 -20 to - -20t0-30 | -15t0-25 | -50t0-75 | -50t0-75 | -15t0-25 -10to - -10to -
30 20 20
5 0 Oto-5 Oto-5 -5t0-10 Oto-5 -5t0-10 Oto-5 -5to0-10 Oto-5 -5to0 -10

Note: The presented ranges reflect the uncertainties in estimating the impacts to mineral activity. Where there are greater uncertainty in
assessing the potential impacts of an alternative on a particular size and/or type of mineral activity a larger range is presented.




Table E-2. Alternative 2 Impact on Mineral Activity by Type and Size of Operation

Casual Use/

Exploration

Placer Mining

Open Pit Metal Mine

Underground Metal Mine

Industrial Mineral

Suction Mine
Dredging
Small <5 acres Large >5 acres Small <5 acres Large >5 acres Small <5 acres Large >5 acres Small <5 acres Large >5 acres All Sizes

Regulation Component Wt. Impact Score Impact Score Impact Score Impact Score Impact Score Impact Score Impact Score Impact Score Impact Score Impact Score
Definition of Federal Lands
W here R egulations Apply 2 N 0 N 0 N 0 N 0 N 0 N 0 N 0 N 0 N 0 N 0
Notice vs. Plan of
Operations T hreshold 5 N 0 L+ 5 L+ 5 L+ 5 L+ 5 L+ 5 L+ 5 L+ 5 L+ 5 L+ 5
Definition of Casual Use 1 N 0 N 0 N 0 N 0 N 0 N 0 N 0 N 0 N 0 N 0
Notice and Plan of
Operations Content and
Proces sing R equirements 3 N 0 L+ 3 M+ 9 L+ 3 M+ 9 L+ 3 M+ 9 L+ 3 L+ 3 L+ 3
State and Federal (BLM)
Coordination 3 N 0 L+ 3 L+ 3 L+ 3 L+ 3 L+ 3 L+ 3 L+ 3 L+ 3 L+ 3
Claim ValidityNMalid Existing
Rights and Economic
Viability 4 N 0 N 0 N 0 N 0 N 0 N 0 N 0 N 0 N 0 N 0
Common V ariety Materials
Determinations 2 N 0 N 0 N 0 N 0 N 0 N 0 N 0 N 0 N 0 N 0
Inspection and Monitor-ing
Requirem ents 2 N 0 L+ 2 L+ 2 L+ 2 L+ 2 L+ 2 L+ 2 L+ 2 L+ 2 L+ 2
Penalties and Enforce-ment
Procedures 3 N 0 L+ 3 L+ 3 L+ 3 L+ 3 L+ 3 L+ 3 L+ 3 L+ 3 L+ 3
Financial G uarantee
(Bonding) Requirem ents 4 N 0 N 0 L+ 4 N 0 L+ 4 N 0 L+ 4 N 0 L+ 4 L+ 4
Modifications 2 N 0 N 0 N 0 L+ +2 N 0 L+ +2 N 0 L+ +2 N 0 L+ +2
Temporary or Permanent
Closure 2 N 0 N 0 N 0 N 0 N 0 N 0 N 0 N 0 N 0 N 0
Appeals Process and Stay
Provisions 3 N 0 N 0 L+ 3 N 0 L+ 3 N 0 L+ 3 N 0 L+ 3 L+ 3
Project Area Definition 1 N 0 N 0 N 0 N 0 N 0 N 0 N 0 N 0 N 0 N 0




Table E-2. Alternative 2 Impact on Mineral Activity by Type and Size of Operation

Casual Use/

Exploration

Placer Mining

Open Pit Metal Mine

Underground Metal Mine

Industrial Mineral

Suction Mine
Dredging
Small <5 acres Large >5 acres Small <5 acres Large >5 acres Small <5 acres Large >5 acres Small <5 acres Large >5 acres All Sizes

Regulation Component Wt. Impact Score Impact Score Impact Score Impact Score Impact Score Impact Score Impact Score Impact Score Impact Score Impact Score
Applying R egulation
Changes to Existing
Operations 4 N 0 N 0 N 0 N 0 N 0 N 0 N 0 N 0 N 0 N 0
Administrative Impact Subtotal 0 16 29 18 29 18 29 18 23 25
General P erformanc e Stds/U
or U Definition 5 N 0 N 0 N 0 N 0 N 0 N 0 N 0 N 0 N 0 N 0
Land Use Plans 3 N 0 N 0 N 0 N 0 N 0 N 0 N 0 N 0 N 0 N 0
Stability, grading, and
erosion control 3 N 0 L+ 3 N 0 L+ 3 N 0 L+ 3 N 0 N 0 N 0 L+ 3
Pit Reclamation 5 N 0 N 0 N 0 N 0 N 0 N 0 N 0 N 0 N 0 N 0
Roads and Structures 3 N 0 L+ 3 L+ 3 L+ 3 L+ 3 L+ 3 L+ 3 L+ 3 L+ 3 L+ 3
Leaching and Processing
Operations 4 N 0 N 0 N 0 N 0 N 0 N 0 N 0 N 0 N 0 N 0
Surfac e and Ground W ater
Protection 5 N 0 N 0 N 0 N 0 N 0 N 0 N 0 N 0 N 0 N 0
Acid-F orming and Other
Deleterious M aterial 4 N 0 N 0 N 0 N 0 N 0 N 0 N 0 N 0 N 0 N 0
Topsoil or Growth Medium
Handling 3 N 0 L+ 3 N 0 L+ 3 N 0 L+ 3 N 0 L+ 3 N 0 L+ 3
Revegetation 3 N 0 L+ 3 L+ 3 L+ 3 L+ 3 L+ 3 L+ 3 L+ 3 L+ 3 L+ 3
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Table E-2. Alternative 2 Impact on Mineral Activity by Type and Size of Operation

Casual Use/

Exploration

Placer Mining

Open PitMetal Mine

Underground Metal Mine

Industrial Mineral

Suction Mine
Dredging
Small <5 acres Large >5 acres Small <5 acres Large >5 acres Small <5 acres Large >5 acres Small <5 acres Large >5 acres All Sizes

Regulation Component Wt. Impact Score Impact Score Impact Score Impact Score Impact Score Impact Score Impact Score Impact Score Impact Score Impact Score
Fish and Wildlife
Protection/R estoration 3 N 0 L+ 3 L+ 3 M+ 9 M+ 9 M+ 9 M+ 9 L+ 3 M+ 9 M+ 9
W etlands and R iparian
Protection/R estoration 3 N 0 L+ 3 L+ 3 M+ 9 M+ 9 L+ 3 M+ 9 L+ 3 M+ 9 M+ 9
Cultural, P aleo, Cave
Resource Protection 3 N 0 M+ 9 H+ 15 M+ 9 H+ 15 M+ 9 H+ 15 M+ 9 H+ 15 H+ 15
Performance Standards Impact
Subtotal 0 27 27 39 39 33 39 24 39 45
Administrative and Performance
Standard Impact Total 0 43 56 57 68 51 68 42 62 70




Table E-3. Alternative 3 Impact on Mineral Activity by Type and Size of Operation

Casual Use/

Exploration

Placer Mining

Open PitMetal Mine

Underground Metal Mine

Industrial Mineral

Suction Mine
Dredging
Small <5 acres Large >5 acres Small <5 acres Large >5 acres Small <5 acres Large >5 acres Small <5 acres Large >5 acres All Sizes

Regulation Component Wt. Impact Score Impact Score Impact Score Impact Score Impact Score Impact Score Impact Score Impact Score Impact Score Impact Score
Definition of Federal Lands
W here Regulations Apply 2 L- -2 L- -2 L- -2 L- -2 L- -2 L- -2 L- -2 L- -2 L- -2 L- -2
Notice vs. Plan of
Operations T hresh old 5 L- -5 M- -15 N 0 H- -25 N 0 H- -25 N 0 H- -25 N 0 M- -15
Definition of Casual Use 1 M- -3 L- -1 N 0 N 0 N 0 N 0 N 0 N 0 N 0 N 0
Notice and Plan of
Operations Content and
Proces sing R equirements 3 L- -3 L- -3 L- -3 M- -9 M- -9 M- -9 L- -3 M- -9 L- -3 M- -9
State and Federal (BLM)
Coordination 3 L+ 3 N 0 N 0 N 0 N 0 N 0 N 0 N 0 N 0 N 0
Claim ValidityNMalid Existing
Rights and Economic
Viability 4 N 0 M- -12 M- -12 L- -4 L- -4 L- -4 L- -4 L- -4 L- -4 L- -4
Common V ariety Materials
Determinations 2 N 0 N 0 N 0 N 0 N 0 N 0 N 0 N 0 N 0 L- -2
Inspection and Monitor-ing
Requirem ents 2 N 0 N 0 N 0 L- -2 L- -2 L- -2 N 0 L- -2 N 0 N 0
Penalties and Enforce-ment
Procedures 3 L- -3 L- -3 L- -3 L- -3 L- -3 L- -3 L- -3 L- -3 L- -3 L- -3
Financial G uarantee
(bonding) Requirem ents 4 N 0 M- -12 L- -4 H- -20 L- -4 H- -20 M- -12 H- -20 L- -4 M- -12
Modifications 2 N 0 L- -2 L- -2 L- -2 M- -6 L- -2 M- -6 L- -2 M- -6 L- -2




Table E-3. Alternative 3 Impact on Mineral Activity by Type and Size of Operation

Casual Use/

Exploration

Placer Mining

Open PitMetal Mine

Underground Metal Mine

Industrial Mineral

Suction Mine
Dredging
Small <5 acres Large >5 acres Small <5 acres Large >5 acres Small <5 acres Large >5 acres Small <5 acres Large >5 acres All Sizes

Regulation Component Wt. Impact Score Impact Score Impact Score Impact Score Impact Score Impact Score Impact Score Impact Score Impact Score Impact Score
Temporary or Permanent
Closure N 0 L- -2 N 0 L- -2 N 0 L- -2 N 0 L- -2 N 0 L- -2
Appeals Process and Stay
Provisions N 0 L+ +3 L+ +3 N 0 N 0 N 0 N 0 N 0 N 0 N 0
Project Area Definition N 0 N 0 N 0 N 0 N 0 N 0 N 0 N 0 N 0 N 0
Applying R egulation
Changes to Existing
Operations N 0 N 0 N 0 N 0 L- -4 L- -4 L- -4 L- -4 L- -4 L- -4
Administrative Impact Subtotal -13 -49 -23 -69 -34 -73 -34 -73 -26 -55
Genera Performance
Stds/U or U Definition N 0 L- -5 M- -15 H- -25 H- -25 H- -25 H- -25 M- -15 H- -25 H- -25
Land Use Plans L- -3 L- -3 L- -3 L- -3 L- -3 L- -3 M- -9 L- -3 L- -3 L- -3
Stability, Grading, and
Erosion C ontrol L- -3 N 0 N 0 N 0 N 0 L- -3 L- -3 L- -3 L- -3 L- -3
Pit Reclamation N 0 N 0 N 0 L- -5 L- -5 M- -15 M- -15 N 0 N 0 L- -5
Roads and Struc tures N 0 N 0 N 0 N 0 N 0 N 0 N 0 N 0 N 0 N 0
Leaching and Processing
Operations N 0 N 0 N 0 N 0 N 0 L- -4 L- -4 L- -4 L- -4 L- -4
Surface and Ground W ater
Protection N 0 L- -5 L- -5 L- -5 L- -5 L- -5 L- -5 L- -5 L- -5 L- -5




Table E-3. Alternative 3 Impact on Mineral Activity by Type and Size of Operation

Casual Use/

Exploration

Placer Mining

Open PitMetal Mine

Underground Metal Mine

Industrial Mineral

Suction Mine
Dredging
Small <5 acres Large >5 acres Small <5 acres Large >5 acres Small <5 acres Large >5 acres Small <5 acres Large >5 acres All Sizes

Regulation Component Wt. Impact Score Impact Score Impact Score Impact Score Impact Score Impact Score Impact Score Impact Score Impact Score Impact Score
Acid-F orming and Other
Deleterious M aterial 4 N 0 N 0 N 0 N 0 N 0 L- -4 L- -4 L- -4 L- -4 L- -4
Topsoil or Growth Medium
Handling 4 N 0 N 0 N 0 N 0 N 0 N 0 N 0 N 0 N 0 N 0
Revegetation 3 N 0 M- -9 L- -3 M- -9 N 0 N 0 N 0 N 0 N 0 N 0
Fish and Wildlife
Protection/R estoration 3 N 0 L- -3 N 0 M- -9 L- -3 L- -3 L- -3 L- -3 N 0 L- -3
W etlands and R iparian
Protection/R estoration 3 L- -3 N 0 L- -3 L- -3 L- -3 L- -3 L- -3 L- -3 N 0 L- -3
Cultural, P aleo, Cave
Resource Protection 3 N 0 L- -3 N 0 N 0 L- -3 L- -3 L- -3 L- -3 L- -3 L- -3
Performance Standards Impact
Subtotal -9 -28 -29 -59 -47 -68 -74 -43 -47 -58
Administrative and Performance
Standard Impact Total -22 =77 -52 -128 -81 -141 -108 -116 -73 -113




Table E-4. Alternative 4 Impact on Mineral Activity by Type and Size of Operation

Casual Use/

Exploration

Placer Mining

Open PitMetal Mine

Underground Metal Mine

Industrial Mineral

Suction Mine
Dredging
Small <5 acres Large >5 acres Small <5 acres Large >5 acres Small <5 acres Large >5 acres Small <5 acres Large >5 acres All Sizes

Regulation Component Wt. Impact Score Impact Score Impact Score Impact Score Impact Score Impact Score Impact Score Impact Score Impact Score Impact Score
Definition of Federal Lands
W here the Regulations
Apply 2 L- -2 L- -2 L- -2 L- -2 L- -2 L- -2 L- -2 L- -2 L- -2 L- -2
Notice vs. P lan of
Operations T hresh old 5 H- -25 H- -25 N 0 H- -25 N 0 H- -25 N 0 H- -25 N 0 M- -15
Definition of Casual Use 1 H- -5 M- -3 N 0 N 0 N 0 N 0 N 0 N 0 N 0 N 0
Notice and Plan of
Operations Content and
Processing R equirements 3 L- -3 L- -3 L- -3 L- -3 M- -9 M- -9 L- -3 M- -9 L- -3 L- -3
State and Federal (BLM)
Coordination 3 N 0 N 0 N 0 N 0 N 0 N 0 N 0 N 0 N 0 N 0
Claim ValdityNalid Existing
Rights and Economic
Viability 4 N 0 M- -12 M- -12 H- -20 H- -20 H- -20 H- -20 H- -20 H- -20 H- -20
Common V ariety Materials
Determinations 2 N 0 N 0 N 0 N 0 N 0 N 0 N 0 N 0 N 0 M- -6
Inspection and Monitoring
Requirem ents 2 N 0 L- -2 L- -2 M- -6 M- -6 M- -6 M- -6 M- -6 M- -6 M- -6
Penalties and Enforce-ment
Procedures 3 L- -3 M- -9 M- -9 M- -9 M- -9 M- -9 M- -9 M- -9 M- -9 M- -9
Financial G uarantee
(Bonding ) Requirem ents 4 N 0 L- -4 L- -4 H- -20 L- -4 H- -20 M- -12 H- -20 M- -12 L- -4
Modifications 2 N 0 L- -2 L- -2 L- -2 M- -6 L- -2 M- -6 L- -2 M- -6 L- -2




Table E-4. Alternative 4 Impact on Mineral Activity by Type and Size of Operation

Casual Use/

Exploration

Placer Mining

Open PitMetal Mine

Underground Metal Mine

Industrial Mineral

Suction Mine
Dredging
Small <5 acres Large >5 acres Small <5 acres Large >5 acres Small <5 acres Large >5 acres Small <5 acres Large >5 acres All Sizes

Regulation Component Wt. Impact Score Impact Score Impact Score Impact Score Impact Score Impact Score Impact Score Impact Score Impact Score Impact Score
Temporary or Permanent
Closure 2 N 0 L- -2 N 0 L- -2 N 0 L- -2 N 0 L- -2 N 0 L- -2
Appeals Process and Stay
Provisions 3 L- -3 H- -15 H- -15 H- -15 H- -15 H- -15 H- -15 H- -15 H- -15 H- -15
Project Area Definition 1 N 0 N 0 N 0 N 0 N 0 N 0 N 0 N 0 N 0 N 0
Applying R egulation
Changes to Existing
Operations 4 N 0 N 0 L- -3 M- -9 H- -15 M- -9 H- -15 H- -15 H- -15 H- -15
Administrative Impact Subtotal -41 -79 -52 -113 -86 -119 -88 -125 -88 -99
Genera Performance
Stds/U or U Definition 5 N 0 L- -5 L- -5 H- -25 M- -15 H- -25 M- -15 H- -25 M- -15 H- -25
Land Use Plans 3 L- -3 L- -3 L- -3 L- -3 M- -9 M- -9 H- -15 M- -9 M- -9 H- -15
Stability, Grading, and
Erosion C ontrol 3 L- -3 N 0 N 0 N 0 N 0 H- -15 H- -15 H- -15 H- -15 H- -15
Pit Reclamation 5 N 0 N 0 N 0 L- -5 L- -5 H- -25 H- -25 N 0 N 0 L- -5
Roads and Structures 3 N 0 M- -9 M- -9 M- -9 M- -9 M- -9 L- -3 N 0 N 0 L- -3
Leaching and Mineral
Processing Operations 4 N 0 N 0 N 0 N 0 N 0 M- -12 M- -12 M- -12 M- -12 L- -4
Surface and Ground W ater
Protection 5 N 0 M- -15 M- -15 L- -5 L- -5 H- -25 H- -25 H- -25 H- -25 M- -15




Table E-4. Alternative 4 Impact on Mineral Activity by Type and Size of Operation

Casual Use/

Exploration

Placer Mining

Open PitMetal Mine

Underground Metal Mine

Industrial Mineral

Suction Mine
Dredging
Small <5 acres Large >5 acres Small <5 acres Large >5 acres Small <5 acres Large >5 acres Small <5 acres Large >5 acres All Sizes

Regulation Component Wt. Impact Score Impact Score Impact Score Impact Score Impact Score Impact Score Impact Score Impact Score Impact Score Impact Score
Acid-F orming and Other
Deleterious Materials 4 N 0 N 0 N 0 N 0 N 0 H- -20 H- -20 H- -20 H- -20 L- -4
Topsoil or Growth Medium
Handling 4 N 0 N 0 N 0 N 0 N 0 M- -9 H- -15 M- -9 N 0 M- -9
Revegetation 3 N 0 H- -15 H- -15 H- -15 M- -9 M- -9 M- -9 M- -9 M- -9 M- -9
Fish and Wildlife
Protection/R estoration 3 N 0 M- -9 M- -9 H- -15 M- -9 M- -9 M- -9 L- -3 L- -3 L- -3
W etlands and R iparian
Protection/R estoration 3 L- -3 M- -9 M- -9 M- -9 L- -3 M- -9 M- -9 L- -3 L- -3 L- -3
Cultural, P aleo, Cave
Resource Protection 3 N 0 M- -9 M- -9 L- -3 M- -9 L- -3 M- -9 L- -3 L- -3 M- -9
Performance Standards Impact
Subtotal -9 -74 -74 -89 -73 -179 -181 -133 -114 -119
Administrative and Performance
Standard Impact Total -50 -153 -126 -202 -159 -298 -269 -258 -202 -218




Table E-5. Alternative 5 Impact on Mineral Activity by Type and Size of Operation

Casual Use/

Exploration

Placer Mining

Open Pit Metal Mine

Underground Metal Mine

Industrial Mineral

Suction Mine
Dredging
Small <5 acres Large >5 acres Small <5 acres Large >5 acres Small <5 acres Large >5 acres Small <5 acres Large >5 acres All Sizes

Regulation Component Wt. Impact Score Impact Score Impact Score Impact Score Impact Score Impact Score Impact Score Impact Score Impact Score Impact Score
Definition of Federal Lands
W here R egulations Apply 2 N 0 N 0 N 0 N 0 N 0 N 0 N 0 N 0 N 0 N 0
Notice vs. P lan of
Operations T hresh old 5 N 0 L- -5 N 0 H- -25 N 0 H- -25 N 0 H- -25 N 0 M- -15
Definition of Casual Use 1 N 0 N 0 N 0 N 0 N 0 N 0 N 0 N 0 N 0 N 0
Notice and Plan of
Operations Content and
Proces sing R equirements 3 N 0 L- -3 L- -3 M- -9 L- -3 M- -9 L- -3 M- -9 L- -3 L- -3
State and Federal (BLM)
Coordination 3 N 0 N 0 N 0 N 0 N 0 N 0 N 0 N 0 N 0 N 0
Claim ValidityNMalid Existing
Rights and Economic
Viability 4 N 0 N 0 N 0 N 0 N 0 N 0 N 0 N 0 N 0 N 0
Common V ariety Materials
Determinations 2 N 0 N 0 N 0 N 0 N 0 N 0 N 0 N 0 N 0 N 0
Inspection and Monitor-ing
Requirem ents 2 N 0 N 0 N 0 N 0 N 0 N 0 N 0 N 0 N 0 N 0
Penalties and Enforcement
Procedures 3 L- -3 L- -3 L- -3 L- -3 L- -3 L- -3 L- -3 L- -3 L- -3 L- -3
Financial G uarantee
(bonding) Requirem ents 4 N 0 M- -12 L- -4 H- -20 L- -4 H- -20 M- -12 H- -20 L- -4 M- -12




Table E-5. Alternative 5 Impact on Mineral Activity by Type and Size of Operation

Casual Use/

Exploration

Placer Mining

Open Pit Metal Mine

Underground Metal Mine

Industrial Mineral

Suction Mine
Dredging
Small <5 acres Large >5 acres Small <5 acres Large >5 acres Small <5 acres Large >5 acres Small <5 acres Large >5 acres All Sizes

Regulation Component Wt. Impact Score Impact Score Impact Score Impact Score Impact Score Impact Score Impact Score Impact Score Impact Score Impact Score
Modifications N 0 L- -2 L- -2 L- -2 M- -6 L- -2 M- -6 L- -2 M- -6 L- -2
Temporary or Permanent
Closure N 0 L- -2 N 0 L- -2 N 0 L- -2 N 0 L- -2 N 0 L- -2
Appeals Process and Stay
Provisions N 0 N 0 N 0 N 0 N 0 N 0 N 0 N 0 N 0 N 0
Project Area Definition N 0 N 0 N 0 N 0 N 0 N 0 N 0 N 0 N 0 N 0
Applying R egulation
Changes to Existing
Operations N 0 N 0 N 0 L- -4 N 0 L- -4 N 0 L- -4 N 0 N 0
Administrative Impact Subtotal -3 -27 -12 -65 -16 -65 -24 -65 -16 -37
General P erformanc e Stds/U
or U D efinition N 0 N 0 N 0 N 0 N 0 N 0 N 0 N 0 N 0 N 0
Land Use Plans L- -3 L- -3 L- -3 L- -3 L- -3 L- -3 L- -3 L- -3 L- -3 L- -3
Stability, Grading, and
Erosion C ontrol N 0 N 0 N 0 N 0 N 0 N 0 N 0 N 0 N 0 N 0
Pit Reclamation N 0 N 0 N 0 N 0 N 0 N 0 N 0 N 0 N 0 N 0
Roads and Structures N 0 N 0 N 0 N 0 N 0 N 0 N 0 N 0 N 0 N 0
Leaching and Processing
Operations N 0 N 0 N 0 N 0 N 0 N 0 N 0 N 0 N 0 N 0




Table E-5. Alternative 5 Impact on Mineral Activity by Type and Size of Operation

Casual Use/

Exploration

Placer Mining

Open Pit Metal Mine

Underground Metal Mine

Industrial Mineral

Suction Mine
Dredging
Small <5 acres Large >5 acres Small <5 acres Large >5 acres Small <5 acres Large >5 acres Small <5 acres Large >5 acres All Sizes

Regulation Component Wt. Impact Score Impact Score Impact Score Impact Score Impact Score Impact Score Impact Score Impact Score Impact Score Impact Score
Surfac e and Ground W ater
Protection 5 N 0 N 0 N 0 N 0 N 0 L- -5 L- -5 L- -5 L- -5 L- -5
Acid-F orming and Other
Deleterious M aterial 4 N 0 N 0 N 0 N 0 N 0 N 0 N 0 N 0 N 0 N 0
Topsoil or Growth Medium
Handling 4 N 0 N 0 N 0 N 0 N 0 N 0 N 0 N 0 N 0 N 0
Revegetation 3 N 0 N 0 N 0 N 0 N 0 N 0 N 0 N 0 N 0 N 0
Fish and Wildlife
Protection/R estoration 3 N 0 L- -3 N 0 M- -9 L- -3 L- -3 L- -3 L- -3 N 0 L- -3
W etlands and R iparian
Protection/R estoration 3 L- -3 N 0 L- -3 L- -3 L- -3 L- -3 L- -3 L- -3 N 0 L- -3
Cultural, P aleo, Cave
Resource Protection 3 N 0 N 0 N 0 N 0 N 0 N 0 N 0 N 0 N 0 N 0
Performance Standards Impact
Subtotal -6 -6 -6 -15 -9 -14 -14 -14 -8 -14
Administrative and Performance
Standard Impact Total -9 -33 -18 -80 -25 -79 -38 -79 -24 -51




Appendix E: Changesin Mineral Activity

A similar process was used to obtain aweight for each of the regulation components. A weight
(1 through 5) was intended to scal ethe relativeimportance of each of the regulation componerts.
For example, the regulatory provision category covering Pit Backfilling was congdered highin
relative importance and was given a weight of 5. The Sability, Grading, and Erosion Control
category, dthoughimportant, was considered relativdy lessimportant and assigned aweight of 3.
Defintion of the Project Area was assgned aweight of 1, because it was considered one of the
least important provisions relative to the other issues being considered in its potential to affect
mineral activity. The weights can be found in the second column, following the description of the
regulation component, in each of the impact matrixes.

The EIS team then used the ratings and weighs to estimate the expected effects of the 28
regulatory categories on each sctor of the industry-the “score.” To simplify the scoring, a
numericd vdue category was assigned to a particular sector of theindustry. Tebles E-2, E-3, E-
4 and E-5 show the scores for each of the regulatory provision categories.

Table E-6 summarizes the scoresfor all aternatives, broken down by the effects of administrative
requiremerts and effects attributable to the environmental performance standards. To help put
these scores in context, the greatest possible score for each alternative is £440.

Alter native 2-Using this methodology, the EIS team gave Alternative 2 arelatively small postive
scorefor both theadminidrative and peformance standard requirementsfor dl categories of
commercial mineral activity. None of the provisions of Alternative 2 were expected to affect
casual use.

Several provisonsof Alternative 2 were projected to benefit mining on puldic lands (Table E-2).
Provisions with the highest positive scoresinclude Notice and Plan of Operations content and
processing requirements; fish and wildlife protection and restoration; wetland and riparian
protection and restoration; and cultural, paleontological, and cave resource protection. These
positive effects on mining mainly relate to reductions in the following: time delays for reviews and
approvals costsof content and analyssrequirements hahitat restoration costs, and costs of
documenting and salvaging cultural and paleontological resources.

Because Alternative 2 would rely on the sate programs to regulate mining on public lands, this
positive effect would not be uniform across all states. For example, Caiforniaand M ontana have
state National Environmental Policy Act (NEPA) laws requiring comprehensve environmental
review and public participationin the decisonmaking process smilar to tha now reguired on
public lands under NEPA. For these two states Notice and Plan content and processing
requirements would likely have minimal benefits.

Alter native 3-For most types and sizes of mining adivities the proposed regulations received a

relatively large negative score (Table E-3). The exception is casual use, which will be relatively
unaffected by the provisgonsin Alternative 3.
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Table E-6. Impact Score Summary on Mineral Activity by Type and Size of Operation

Exploration Placer Mining Open Pit Metal Underground Indus-
Casual Use/ Mine Metal Mine trial
Alternative Suction Mineral
Dredging Mine
Small Large | Small< | Large Small Large Small Large All
<5 ac. >5ac. | 5ac. >5ac. | <5 ac. >5 ac. <5 ac. >5 ac. Sizes
Alternative 1 - No Action (Existing Regulations)
Admin. Impact 0 0 0 0 0 0 0 0 0 0
Subtotal
Perf. Std. 0 0 0 0 0 0 0 0 0 0
Impact Subtotal
Alternative 1 - 0 0 0 0 0 0 0 0 0 0
Total
Alternative 2 - State Management
Admin. Impact 0 16 29 18 29 18 29 18 23 25
Subtotal
Perf. Std. 0 27 27 39 39 33 39 24 39 45
Impact Subtotal
Alternative 2 - 0 43 56 57 68 51 68 42 62 70
Total
Alternative 3 - Proposed Regulations (Proposed Action and Preferred Alternative)
Admin. Impact -13 -49 -23 -69 -34 -73 -34 -73 -26 -55
Subtotal
Perf. Std. -9 -28 -29 -59 -47 -68 -74 -43 -47 -58
Impact Subtotal
Alternative 3 - -22 =77 -52 -128 -81 -141 -108 -116 -73 -113
Total
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Table E-6. Impact Score Summary on Mineral Activity by Type and Size of Operation (continued)

Alternative 4 - Maximum Protection

Admin. Impact -41 -79 -52 -113 -86 -119 -88 -125 -88 -99
Subtotal
Perf. Std. -9 -74 -74 -89 -73 -179 -181 -133 -114 -119
Impact Subtotal
Alternative 4 - -50 -153 -126 -202 -159 -298 -269 -258 -202 -218
Total

Alternative 5 - NRC Recommendations
Admin. Impact -3 -27 -12 -65 -16 -65 -24 -65 -16 -37
Subtotal
Perf. Std. -6 -6 -6 -15 -9 -14 -14 -14 -8 -14
Impact Subtotal
Alternative 5 - -9 -33 -18 -80 -25 -79 -38 -79 -24 -51
Total
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Small mining operations, specifically those that are now Notice-level operations, will face severa
new requirements, including the Notice/Plan threshold and financial guarantee provisions. These
requirements will result in costly changesto most small mining operations. All exploration and
mining will potentially be affected by the new definition of unnecessary or undue degradation. As
a management tool the efect on mining would logically befelt by both largeand small operations.
Asabasisfor chalenging BLM decisons, large mines that are subject to public scrutiny would
likely be the mogt affected. T he extent of the effect on minerd activity is speculative and will
likely not be known for many years. This unknown aspect of the provison will contributeto the
uncertanties of and have anegative effect on minerd activity.

The pit backfilling provision in the proposed regulations is the environmental performance
standard most likely to harm mining operations. The use of the non mitigat eable significant
irreparable harm standard in the undue and unnecessary definition will also potentialy harm the
mining operations. Because implementing these provisonswould depend on Ste-specific
conditions and the discretion allowed BLM, it is difficult to even qualify the size of the effect
across the industry. Clearly, these provision have the potential to greatly affect individual open
pit mines

Alter native 4-Alternative 4 would impose the greatest administrative burden and generally has
the highest environmental performance standards of all alternatives considered in this EIS
(Table E-4). For most mining and exploration on the public lands Alternative 4 would have a
higher adverse effect than the other alternatives. For casual use this alternative received a
relatively small negative score.

Both administrative and performance standards under Alternative 4 would have a relatively
high adverse effect. The administrative requirements with the greatest negative effect on
mining under Alternative 4 include the Notice/Plan threshold, financial guarantees, clam
validity, appeals process, and applying the new regulations to existing operations. The change
to the Notice/Plan threshold would affect only operations that would be Notice-level operations
under the existing regulations. The other provisions would harm oper ations regardless of size.
Most all of the environmental performance standar ds would have a moder ate to high adverse
effect on some segment of the industry. Mandatory pit backfilling, for example, would have
an extremely high negative effect on open pit mining. At the same time the backfilling
provision would at most only slightly affect some other forms of mineral activity.

Alternative 5-Small mining operations, specifically those that are now Notice-level
operations, will be subject to new Notice/Plan threshold and finandal guarantee requirements
under this alternative. These two requirements will result in costly changesto most small
mining operations. Mines that are not affected by these two provisionswill go relatively
unaffected by this alternative. Notice-level exploration will be subject to the financial
guarantee requirement but not the requiremert to prepare a Plan of Operations. As such, small
exploration received a relatively small negative score.
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MINE COST MODELS

Regulation changes generally affect the mining industry economically. Effects involve such
environ-mental costs as permitting and reclamation, and the time value of money. To determine
how theseregulatory dternativeswill aff ect operators and the mining industry, mine cost models
were devel oped to estimate general cogs of mining for analysis purposes These models ae
theoretical and highly general. They do not represent any existing operations. Using the mineral
activitiesand varioustypes of mining methods on public lands, one cannot reasonably mode al
the scenarios. The models presented here are an attempt to represent the basic range of activities
from casud useto mgor mining projectsin relaion to the 43 CFR 3809 regulations. The models
are for analysis purposes only to show the general economic impac of the regulation alternatives.
The models are for the following types of operations:

o Casual use.

* A small exploration operation of less than 2.5 acres.
* Anexploration project up to 5 acres.

* A small placer operation of 2.5 acres.

* A lager placer operation exceeding 5 acres

* A small mining operationunder 5 ecres.

* A larger mining operation exceading 5 acres

The following data and assumptions are used to develop these models.

1. Theoperating and capita costs were developed from reference models presented in Mining
Cost Services (Western Mine Engineering, Inc. 1997), secion CM, Cost Models.

A. Thefollowing items are included in operating and capital costs:

Alllabor, materid, supply, and equipment operation costs incurred at the mine or mill site,
including supervision, adminigration, and onsite management.

* Benefits and employmert taxes.

* All onsite development.

» Mineand mill equipment and facilities, purchases, and instalation or construction.

» Limited haul road construction.

» Engineering and construction management fees.

» Working capitd.

e Talingsdispos.

B. The following items are not included in operating and capital costs:

* Exploration.

» Permitting and environmental analysis costs.

» Contingencies.

» Accessroads, power lines, pipelines, or railroads to the mine and mill site.
* Home office overhead.

o Taxes (except sdes taxes).

* |nsurance.
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*  Depreciation.

* Townste congtruction or operation.

» Offsite trangportation of products.

* Incentive bonus premiums.

* Ovetimelaor costs

e Salesexpenses.

* Smelting and refining costs (except ore production & hydro metallurgical mills).
* Interest expenses.

» Startup costs (except working capital).

2. Permitting, environmental, and reclamation costs are estimated from BLM experience in
Nevada, Alaska, and Montana

3. Theequipment used to develop and extract ore from the mine will dso be used in reclamation.

4. The cogs described in these models will be generdly borne by the industry and not BLM. On
the basis of site-specific factors and implementation decisons, some of these costs may be borne
by BLM or the operator. Operations that are not complex and do not require cogly information
to process the environmenta documentation and reviews may not result in cost increases to the
operator. These operations usudly are small exploration projects, small placer operations, and
non-complex mines. Cods are estimated for analysis purposesin these models.

5. Placer mode costs are derived from Montana Placer Mining BMPs (best management
practices) SP 106 and Environmental Protection Agency, Economic Impact Analysis of Final
Effluent Limitations Guiddines and Standards for the Gold Placer Mining Industry.

6. Time delays are not addressed as costs inthe mine cost models. The effect of time ddays are
addressed in the discount cash flow analysis presented in the following section. It is assumed that
operaors will submit complee documentsinatimdy manner and tha BLM will process projects
inatimely manner. Thisisnot always the case. We recognize the importance of uncertainties,
delays, and lengthy permitting processes as negative factors affecting the economics of minera
exploration and development. These factors can become 0 onerous that individual projects may
be abandoned. The models address known permitting time increasesfromthe regulation
providons, but most agpects of cost of delays are project gecific and not conducive to
programmatic analysis.

7. Operatorswill comply with the regulations.

8. Acresdisturbed are averages based on actual mine plans and notices submitted to BLM.

9. Costsfor equipment were derived from Rental Rate Blue Book by K-I11, Mine and Mill
Equipment Cost by Western Mine Engineering, Inc. (1997a) and from bond cal culations accepted
by BLM.

10. Labor costs were derived from Mining Cost Service by Western Mine Engineering,
Inc. (1997b), Davis and Bacon Wage Grade tables, and bond cal cul ations accepted by BLM.
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11. Thisanalysis assumes that these costs will not be affected by regulation changes.
Regulation changes for this analysiswill affect permit authorizationsand redamation and closure
aspects of mining.

12. Reclamaion costs for this analysis include chemicd gabilization, removal of
equipment and structures, earth work, eroson and water controls, and revegetation.

13. Permit and environmental costs are averages obtained from the mining industry,
environmental consultants, and BL M offices. These costsinclude dl costs of preparing
environmenta documents under the National Environmental Policy Act, cultural work under the
Archaeologica Resources Protection Act, and other lega requirementsto permit operations
under existing regulations. Each type of document could have awide range of cost based on the
complexity of theissues being addressed ontheste. For example, during the survey for this
document showed that the cost of an EA can range from $0to $200,000 and of an EIS from
$50,000 to $2,200,000. For this model exercise it was determined that only one price for each
type of document would be used to show an incrementa cost of these regulations. But it will be
noted in some models where BLM thinks costs would be lower on the basis of the type of project
and modd.

14. Financid guarantee cods are based on current BLM practice. No bonding is
required for Notice-levd opeations. Exploration Plansof Operations are bonded a cost or
$1,000/acre, whichever islower. Mining Plansof Operations ae borded & 100% of the cost for
closing and reclaming mines that used chemical processing or have ARD potential. Other mining
areas are bonded at the anet-cost of reclamation or $2,000/ecre, whichever islower.

15. Stream restoration costs were derived from the Handbook for Reclamation of
Placer Mined Stream Environments in Western Montana (INTER-FLUVE, Inc. 1991), prepared
for the U.S. Environmental Protection Agency. The “stream and floodplainreconstruction” was
used as the cost figures in these models.

16. The amount of material (topsoil, waste rock) has been edimated for andysis
purposes Theestimaeswill be used from model to model to show egimated changes in cod.

17. The mine modes do not spread costs through the years of the project but assume
that the capital costswill be accrued in years1 and 2, operating costs over the life of the project,
reclamation costs in the last 2 year s of the project, and environmental and permitting costsin the
first year.

18. The cost of avalidity exam isused for the cost of conducting a feasibility study
under Alternative 4.

19. The following cost calculations assume that the state program is similar to the
State of Nevada program. A review of state programs found that most states appear to be similar
In posting bonds for reclamation and in reclamation and surface and ground water requiremerts.
Stat es appear generdly not to review operations smaler than 5 acres but to require reclamation.
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As dscussed above, the main areasof impactsto theindugry are in reclamation and permit/
environmental compliance. To better understand these relationships, the following theoretical
costs have been derived for the models above. These costs were used as a basis for estimating
economic changes inmining.

Casual UseOperations

Theterm of casud use is defined as minera activitiesthat only negligibly disturb federa lands and
resources Casual use does not include the use of mechanicd earth-moving equipment or
explosives or the use of motorized equipment inareas closed to off-road vehicles.

In generd, casud use includes most of the initia exploration activities of prospectors and
independent geologists. As described in Chapter 3, Development of Minera Properties, the
development of amine from grassroot s explorations to production is done is severa phases. The
beginning operations include reconnaissance work, small exploration and prospecting. On the
ground work for exploration include grab samples, geophysicd exploration, sacking clams, soil
samples taken with hand augers, and geochemical samples. On-the-ground prospecting includes
pick and shovel work on claims, panning and rocke box type exploration, and rock collecting.
All of these activities are included in casual use operations.

Alternative Analysis

Alternatives 2, 3, and 5 would not change the ability of the indgpendent geologig and prospector
to engage in casual use. There will be no cost to the companies from the requiremerts in these
dternatives. Thesethree dternaiveswould not restrict the operator from conducting early
reconmaissance, exploration, and prospecting. Alternaive 4 does not change thedefinition of
casud use but does require the operaor to consult with the BLM on all activities other than cdam
gdaking. Thisconsultation will determine if the activity is casud use or if aPlan of Operations is
required. For this analyd swe assumethe ability of the indegpendent geologist and prospector to
use casual useunder Alternative 4.

Small Exploration Project

The small exploration project isthe next type of operation that develops and delineates the
potential mineral depost. The operator isusudly a independent geologist or small
mining/exploration company that explores for undiscovered deposits and sellsinterests in these
deposits to major mining companies.

In developing the property, the prospector or independent geologist may be developing the
information and property inhopes or selling them to a major company. Because thes entities
hope to realize their profit with the sale of the property and information, they do not pay
themselves wages for their work. Under this scenario the cost of the operation would be
decreased by the wage of the project geologist.
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Project size: 1to 2 acres

Project life: Less than 1 nonth

Proposed evaluation methods: Drill holes (10), for this model an average of 200 feet deep
Equipment: Truck mounted, self-contained drill

Permitting: Notice-level, 15 daysto complete; no federa/state joint

coordination needed. Note: this operation could require a
Plan of Operationsif located on specia category lands.

Reclamation: Recontouring and revegetation, stream restoration,
immediately after drill hole evaluation.

Permitting Cost: Under this operation the independent geologist will submit the Notice to BLM.
The Notice usudly is hand written, includes a map, and would take 4 hoursto compile and
provideto BLM. The estimated cost would be $200. But the document could vary in size and
technical sophistication. Permitting and environmental costs can be difficult to estimate because
they can vary greatly by site-specific conditions. Depending on the ore body sought, itslocation,
and other local envirormental conditions, the cost can cover a broad range.

Operation Cost: The operation would indude one track-mounted drill rig with driller and helper.
The project geologist would also be presert at thesite and would require two 4X4 pickups to
transport workers to and fromthe ste There woud be amohilization and denpbilization cost to
haul equipment to and from the site. The driller would be able to drill one of more holes per day
and complete reclamation by filling the drill holes and spreading the drill cuttings out. The project
would be completed inone work cycle of 10 days at 10 hoursper day.

Thismodd assumesno capital expenditure for this operation. The company or individuals would
pay rental or operationa costs. For thisoperation, it isassumed that the truck is owned by the
project geologist and thedrilling rig is rented or leased.

Capital Cost $0.00
Operating Costs

Track Drill Rig $4825.00/week for two weeks $9,650

4X4 pick up $160.00/week for two weeks $320

M obilization and Denmob $500.00/vehicle $500

Total $10,470

L abor

Driller $40.00/hr for 10hrg/day a 10 days $4,000

Laborer $28.00/hr for 10hrg/day a 10 days $2,800

Tota $6,800

Reclamation Cost: The main reclamation would be plugging the drill holes and cleaning up the
drill cuttings. For the purpose of this model the 10 holes are dry and require only backfilling. The
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oper ator will take a half hour to plug the hold and spread out the drill cuttings, and thiswould be
completed during the drilling operations. The project geologist would be required to vigt the site
once to get environmental compliance, and thisvisit would require afull day a& $25/hr for 10
hours for an added reclamation cost of $250.

This model assumesthat the exploration holes were drilled either on existing roads and trailsor
cross county with no road building. Therefore, no more reclamation would be required.

Table E-7. Exploration Model Costs

Description of Activity Cost Item Unit Cost Total
Cost
Permitting (Notice Project Geologist $200 $200
Preparation)
Exploration Activity:
Operating Cost - Labor $6,800
Operating Cost -

Equipment $10,470
Exploration Activity Total $17,270
Reclamation:

Site visit Project Geologist $25.00/hr $250
Total Cost of Exploration Project $17,670

Alternativel: Current Management
Costs would not change under Alternative 1 becausethe regulations would not change.
Alternative2: State Management

General: The following cost calaulaions assumethat the state program is closely based on
current State of Nevadaregulations, with afew differences. A review of state programs found
that most states appear to be smilar in posting bonds for reclamation and in reclamation and
surface and ground water requirements. States appear generally not to review operations smaller
than 5 acres but to require reclamation.

This analysis assumes that the state will not require that any information be submitted because the
project occupies lessthan 5 acres. The state will still require reclamation and will monitor the
activity area for compliance.

Permitting and Environmental Cods. Theoperaor would not haveto submit a Notice to

BLM and usually would not have to submit anythingto the state. The operator would therefore
save the direct cost of document preparation. An operator making project changes would save
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time by not having to contact BLM. By not having to prepare a Notice, the operator would save
about $200.

Reclamation Costs This analysis assumes that the gate requires reclamation. The redamation
would be complete at the end of the operation and would not need a compliance inspection.

Total Estimated Cost Changes. Total cost savings for this exploration project under
Alternative 2 are summearized in Table E-8.

Table E-8. Alternative 2: Changes in Costs for Small Exploration Project

Total Project Cost under Alternative 1 (Existing

regulations) $17,670

Change in Costs under Alternative 2 due to
Elimination of Notice Preparation (200)
No Compliance Inspection (250)
Total Change in Costs under Alternative 2 (450)

Total Project Cost under Alternative 2 (State
Management) $19,870

Percent Change in Costs from Alternative 1to Alternative
2 -2%
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Alternative 3: Proposed Action

General: Alternative 3 would establish outcome-based performance standards. This approach
outlinesto the industry what standards must be met on public lands but lets operat ors deter mine
how to med these standards. Impacts to exploration would be slight because BLM and industry
are dready generaly following these proceduresin authorizing operations and accepting
reclamation. The operation woud be bonded for redamation, and theoperaor couldincur costs
for noncompliance and could pay penalties.

Depending onthe location of the operation, the operator could berequired to submit a Flan of
Operations. Where aNotice-level operation would be required to submit a Plan of Operations
represents the greatest potential cost increase under Alternative 3. In addition, for withdrawn
lands a validity examwould be required and may involve costs to the operator. We assume these
types of actions would not occur often.

Permitting and Environmental Costs: The costs that could be incurred under the Proposed
Action would bethe cost of bonding a Notice and the codts resulting from operations being in
areas classified as sensitive and required to submit Plans of Operations.

Processing Content - Alternative 3 generally would alow the operationto remain aNotice. The
cost of preparing the Notice would not change. If aPlan of Operations isrequired, the project
would be delayed. This model assumes that more information would be required. The project
geologig would take an estimated 2 daysto prepare the maps and get the information needed for
the Plan of Operations, $1,000 in labor and materials.

Bonding - Bonding would be required & 100% of the reclamation cost to be performed by a third
party (not the operator). One laborer would have to drive to the location and fill the drill holes
and rake out the drill cuttings, and a $500 cash bond would have to be submitted to BLM.

Notice Versus Plan Threshold - Under the Proposed Adtion, requiremerts for filing Plans of
Operations or Notices would be expanded. More categories of exploration would need Plans of
Operations. |If the exploration project goes to a Plan, the company would experience extensive
time delay and costs. The cos of the environmental assessment by a third-party contractor would
range from $10,000 to $100,000, depending on the complexity of the opeation. For this type of
project, it is assumed the document cost is $10,000.

Normaly, on an operation of thissze BLM would complete the NEPA document. But this
model assumes that the operator will bear the cost of preparing the document, $10,000. The
document would be completed within the 30 days time frame.

Vadidity Exams - This providon requires that BLM conduct a validity exam before approving a
Plan of Operaions within an area withdrawn from the mining laws. Theseoperations are
datigticaly few but do exig onthe public lands. The mgor concern and cost to the operator is
the delay of processing the exam. The companies would not usually pay for the mineral exam but
mug support the mineral examiner in preparing the report. The average cod to BLM of
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conducting avdidity examis aout $10,000. For this andysiswe assumethat BLM would
recover the cog of the vdidity examfromthe operator. Few operationswould besubject to
validity exams 2% of mining activities are assumed to reguire thisadditional cost.

Reclamation Costs. No additional reclamation costs would berequired under Alternative 3.

Total Estimated Cost Changes: If the exploration operation isinan areathat has not been
withdrawnfromthe mining lavs and doesnot require a Plan of Operaions, theexploraion
compary would bear no additional cost under the Proposed Action beyond the cost of bonding.
But if the project needsto submit a Plan of Operations or the area of exploration has been
withdrawn from mineral entry, the operator would haveto pay for athird-party environmental
assessmert (EA), and avalidity exam would be required before operaions could begin
Estimated cost changes are summarized in the Table E-9.

Table E-9. Alternative 3: Change in Costs for Small Exploration Project

Total Project Cost under Alternative 1 $17,670

Change in Costs under Alternative 3 due to
Bonding $500
Total Change in Costs under Alternative 3 $500
Total Project Costs under Alternative 3 20,820
Percent Change in Costs from Alternative 1 to Alternative 3 2%

Change in Costs Assuming Plan of Operations Required and
Validity Exam is Conducted

Change in Costs under Alternative 3 due to

Bonding 500
Plan Preparation 1,000
Environmental Assessment 10,000
Validity Exam 10,000
Total Change in Costs under Alternative 3 21,500
Total Project Costs under Alternative 3 $41,820
Percent Change in Costs from Alternative 1 to Alternative 3 106%

Alternative 4: Maximum Protection

General: Alternative 4 is based on design standards that establish specific criteriafor protecting
environmental resources. These types of standardsand criteria would affect exploration
operations. The elimination of Notices would directly affect an exploration project in bonding,
inspection, and enforcement; soil stability; topsoil; drill hole plugging; and revegetation. The need
for avalidity exam, bonding criteria, fish and wildlife habitat, and wetlandswould affect
exploration.

This model assumes that the operator would comply with the regulations and therefore pay no
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penalties. The automatic stay for appeals under Alternative 4 could delay exploration as well as
potentia future profitsif an economic deposit isdiscovered. The cost to the operator of the
delays are addressed in the discount cash flow analysisin the next section.

Permitting and Environmental Costs. The gandards for road constructionwere deve oped for
well-maintained roads and not for exploration roads. It isassumed that road building will be
based on site conditions.

Bonding - Bonding would be as outlined for Alternative 3 but would include more cogs for
unplanned events (spills, releases, and cleanup). For exploraion projects added costs for mgor
environmental problems would probably not need to be addressed except for potential petroleum
spills. Any petroleum spill would require removing contaminaed soils and trucking them to an
approved disposal site for treatment. The potentia cost would be added to the bond amount. The
exploraionmodd assumes that the operator would place the full amount of the bond into a
certified deposit. The operator would again get a bond through a bonding company. The total
estimated bond amount woud be $1,500, and the estimated cost of reclamation woud amount to
$500 for general reclamation as described for Alternative 3, plus $1,000 more for a potential
unplanned petroleum spill.

Notice Versus Plan Threshold - Under Alternative 4, Notice-level operations and all other mineral
activity, including explor ation, would be replaced by Plans of Operations. The cost of developing
and reviewing Planswould apply as outlined for Alternaive 3. ESimated costs for an exploration
project to file a Plan of Operaions would total about $11,000 ($1,000 for preparing aPlan of
Operations and $10,000 for preparing an environmentd assessment of small complexity, with
costs borneby the operator).

Inspections - Under Alternaive 4, operators would berequired to hire third-party contractorsto
monitor their operations. T his project would require three inspections: once during exploration,
onceduring reclamation, and once for final reclamation and clearance. The monitoring woud not
require an overnight stay, but 10 hours would be needed to get to the site, complete the
ingoection, and return to the office and complete the report. No sampleswould be needed for this
program. Total estimated costs for ingpection would amount to $1,500 (assum ng one irspector,
three trips, 10 hourdtrip, at $50'hr).

Vdidity Exams - This provisonrequires that a validity exam be conducted beforea Plan of
Operationsis approved. Thiscost would remain the same as outlined for Alternative 3. The
average cost to BLM of conducting avalidity exam is $10,000. BLM woud recover the cost of
the validity exam from the operator.

Reclamation Costs: Reclamation for wetlands and fish and wildlife habitat would remain the
same for thismodd as under Alternative 1, No Action. The assumption isthat the mining
industry overall would be diligent and disturbances would be redaimed within the 10-year limit.
Therefore, no other habitat restoration would be required, and no more costs are assumed.

This is a short-term exploration project, and soil stability design limits would not be approached
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because of reclamation. Any steep slopes could have some erosion control problems, but no
added cost of erosion control blarkets would be needed above erosion and sedi ment control
structures.

Water Resources - For the explorationmodd 50 drill holes would be drilled with a diameter of
5.5inches This holes are assumed to be dry. Under Alternative 4 the holes would be plugged
with bentoniteand 10 feet of cement. Total estimated cement capping costs would amount to
$1,250 (assuming 50 holes, 10 feet/hole, at $2.50/linear foat). Totd estimaed plugging costs
would amount to $16,150 (assuming 190 feet/hole, at $1.70/linear foot).

Revegetaion - No additional reclamation costs would berequired under Alternative 3.

Total Estimated Cost Changes. |f the explorationoperation is not in anareawithdrawnfor
minerals, the project would incur the costs shown in Table E-10.

Table E-10. Alternative 4: Change in Costs for Small Exploration Project

Total Project Cost under Alternative 1: $17,670

Change in Costs under Alternative 4 due to:
Bonding 1,500
Plan Preparation 1,000
Environmental Assessment 10,000
Third-Party Monitoring 1,500
Drill hole Plugging 17,400
Validity Exam 10,000

Total Change in Costs under Alternative 4: $41,400

Total Project Costs under Alternative 4: $61,720

Percent Change in Costs from Alternative 1 to Alternative 4: 203%

Alternative5: NRC Recommendations

Generd: A small exploration project would continue to be allowed as a Notice-level adivity.
The costs that could be incurred under Alternative 5 would be the cost of bonding a Notice
Therefore, the operator would be required to post a cash bond of $500.

Table E-11. Alternative 5: Change in Costs for Small Exploration Project

Total Project Cost under Alternative 1 $17,670
Change in Costs under Alternative 3 due to Bonding $500
Total Change in Costs under Alternative 3 $500
Total Project Costs under Alternative 3 20,820
Percent Change in Costs from Alternative 1 to Alternative 3 2%

Exploration Model
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Thisoperation is run by amedium-sized exploration company that ownsits equipment or rentsdl
of itsequipment. This operation will have no mgjor capital costs. The model assumesthe
exploration isfor precious or base metals.

Project size: 4 acres disturbed
Project life: Lessthan 6 months
Proposed evaluation methods: Drilling (50 holes) and trenches (5) @ 100x5'x0’
Equipment: Truck-mounted self-contained drills, tracked
excavator (Cat 231D), dozer (Cat D7H)
Permitting: Notice-level, 15 daysto complete; no federa/state joint

coordination needed. Note: This operation could require a
Plan of Operations depending on alternative or whether the
operation is located on sensitive lands.

Reclamation: Recontouring and revegeation, stream regoration,
immediately after completion of drill hole/trenching
evauation.

Permitting and Environmental Cods: Permitting and environmentd costs are difficult to
determine by a generalized method. The costs of permit authorizations and environmental
documentation vary greatly because of site-specific conditions. Depending on the ore body
sought, its location, and othe local environmental conditions, the costs can cover a broad range
For the following costs, several mining companies and consultant firms were contacted, and
average costs were derived. These costs are described below and are detailed in Table E-12.

Thisexploration operaion would file a Notice, and no bond or environmenta documents would
be required. All actions would be handled by the local BLM office with whichthe Notice isfiled.
The only cost to the operator would be to prepare the document to be submitted to BLM. Two
people would need 3 days with AutoCAD support to complete the documentation for the Notice,
at acost of $1,000.

Reclamation Costs Earthwork would include ripping all roads and drill pads, recontouring
roads and pads, and plugging drill holes The work would take 20 hours to complete. Each piece
of equipment would operate for 10 hours. The 50 dry drill holes, 200 feet deep, would be
backfilled with drill cuttings. This work would take one operator an extra half hour to complete.
Equipment neads include a bulldozer and a tracked excavator at a cost of $2,200. Labor costs are
estimaed tototd $1,600 for two equipment operators. Drill hole plugging is estimated to result
in added labor costs of $100. For revegetation, no ground prepar ation is needed for seeding. The
model assunmes that the project is completed during good seeding times of the year. The seed
mixture would be a combination of native and exotic plants asoutlined in the open pit model.

The priority isto stabilize the soil. An estimated 4 hours would be needed for seeding. Because
of the nature of this operation, chemical stabilization and remova of structures would not be
needed.
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Table E-12. Exploration Model Costs
Description of Activity Cost Item Unit Cost Total Cost
Permitting (Notice 2 people, 3 days each $500 ea $1,000
Preparation)
Exploration Activity:
Operating Cost - Labor 50,000
Operating Cost -

Equipment 150,000
Exploration Activity Total 200,000
Reclamation:

Earthwork

Equipment 1 dozer (Cat D7H) - 10 hrs 120/hr 1,200
1 tracked excavator (Cat 231D) -10 100/hr 1,000
Labor hrs 40/hr each 1,600
Drill holes (50) 2 equipment operators, 20 hrs each 40/hr 100

Revegetation 1 operator, 2.5 hrs
Seed Mixture 56/ac 225
Labor 4 acres 28/hr 112

Miscellaneous 1 laborer, 4 hrs
Mob/Demob 500/vehicle 1,000

Supervision 2 vehicles

Equipment 40/day 40

Labor Y ton 4X4 pickup, 1 day 25/hr 160
Reclamation Total environmental manager, 8 hours 5,437
Total Cost of Exploration Project $207,337

Miscellaneous Caosts: The equipment to complete reclametion is assumed not to be located at
the 9te Theefore, mobilizing and demobilizing the equi pment would involve more costs to
industry. The operation usudly would require 8 hours of supervison (employed by the company)
to ensure that reclamation iscompleted correctly.

Alternativel: Current Management
Costs would not change under Alternative 1 becausethe regulations would not change.
Alternative2 - State M anagement

Estimating costs for this dternative for each of the 12 statesin the study area would be
impradtical for this exercise. Therefore, the following cost cd culations assume tha the gate
program is closely based on current State of Nevada regulations with afew differences. A review
of state programs found that most states appear to be similar in posting bonds for reclamation and
in reclamation and surface and ground water requirements. States appear generally not to review
operations smaller than 5 acres but to require reclamation.

This analysis assumes that the state will not require any information to be submitted because the
project occupies lessthan5 acres. The gate will gill require reclamation and monitor the activity
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area for compliance.

Permitting and Environmental Costs. Theoperaor would not haveto submit a Notice to
BLM and usually would not have to submit anything to the state. The operator would therefore
save the direct cost of document preparation. An operator making project changes would save
time by not having to contact BLM. By not having to prepare a Notice, the operator would save
about $1,000 (assuming Notice preparation would taketwo people 3 daysto complete).

Reclamation Costs: Thisanaysis assumes that the state requires reclamation. The company
would have to reclaim any disturbance from its operation. The analysis also assumes that
reclamation would not require restoring wildlife and fisheries habitat. For exploration operations
this restoration could be represented by the types of seed mixtures used. The analysis assumes
that the state will require only grassesto gtabilize soils. Using the seed mixture in the open pit
modd and using only the grasses in the mixturewould bring the cost to only $28/acre instead of
$56/acre. A total of $112 would be saved on revegetation cogs (assuming per-acre savings of
$28 for the seed mixture).

Total Estimated Cost Changes: Tota cost savingsfor thisexploration project under Alter native
2 are summarized in Table E-13.

Table E-13. Alternative 2: Changes in Costs for Small Exploration Project

Total Project Cost under Alternative 1 (Existing $207,337
regulations)

Change in Costs under Alternative 2 due to

Elimination of Notice preparation (1,000)
Change in Seed Mixture (112)
Total Change in Costs under Alternative 2 (1,112)
Total Project Cost under Alternative 2 (State
Management) $206,225
Percent Change in Costs from Alternative 1to Alternative -1%
2

Alternative 3: Proposed Action

Generd: Alternative 3 would establish outcome-based performance standards. This approach
outlines to the industry what standards must be met on public lands but lets mine operators
determine how to meet these standards. Impactsto exploration would be slight because BLM and
industry are already generally following these procedures in authorizing operations and accepting
reclamation. Indudry will haveno costs for paying penalties.

Any operation within a mneral withdrawd area would havethe extra cost of time and money for

completing avalidity exam of mining claims. These types of actions would not occur often and
are assumed for this model to be addressed asno cost.
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Under the Proposed Action, the most sgnificant potential change would be the possibility that this
Notice-level operation would now be required to submit a Plan of Operatiors.

Permitting and Environmental Costs. The greater cost under the Proposed Action would
mainly be the cost of bonding a Notice. Other cogs could result from operations in areas now
being dassified assensitive.

Bonding - Bonding would be strengthened to include bonding of Noticesat 100% of the
reclamation cost. Plans of Operations would be bonded at 100% of the reclamation cost.
Bonding would beusedto pay for dte reclamationif operators camot fulfill their reclamation
obligations. This model assumes that the operator is obtaining the bond from a bonding agency
and would pay only a certain percentage for the bond amount. Thetotd amount of the bond is
estimated to be $272, or 5% of reclamation costs ($5,437 @ 5% = $272/year).

Notice Versus Plan Threshold - Under the Proposed Action, requiremerts for filing Plans of
Operations or Notices would be strengthened. More categories of exploration would need Plans
of Operations than before.

Estimated costs for an exploration project that would be required to file a Plan of Operations
would total about $82,500 ($2,500 for preparing a Plan of Operations and $80, 000 for preparing
an environmental assessment of moderate complexity, with costs borne by the operator).

Processing Content - Alternative 3 could delay and increase costs for exploration projects having
short turnaround times Themodd assumes that the Proposed Actionwould result in no costs of
dday if industry plans reasonably wel and BL M’s processing of the Noticeistimdy. Time ddays
of from 15to 30 daysfor goproval should not increase coss. But problems could result if ddays
are not scheduled and the operation assumes the cog of standby time for drill rigs and workers.
BLM’ slate processng of permitscould addtothiscost. No ddays are assumed for this modd.

Vdidity Exams - This provision requiresthat BLM conduct a validity exam before approving a
Plan of Operaions within an area withdrawn from the mining laws. Theseoperations are
statistically few but exis on thepublic lands. The mgor concern for industry isthe dday of
processing the exam. The companies would not usually pay for the mineral exam but must
support the mineral examiner in preparing the report. The average cost to BLM of conducting a
vdidity exam isabout $10,000. BLM would recover the cost of the vaidity exam from the
operator. Few operations would be subject to validity exams; only 2% of mining activities are
asumed to reguire thisadditional cost.

Reclamation Costs. No additional reclamation costs would berequired under Alternative 3.

Total Estimated Cost Changes: If the exploration operation isinan areathat has not been
withdrawnfromthe mining lavs and doesnot require a Plan of Operaions, theexploraion
company would bear no additional cost with proper coord nation. But if the project needsto
submit a Plan of Operations and the area of exploration has been withdrawvn from minerd entry,
the operator would have to pay for athird-party environmentd assessment (EA), and a vdidity
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exam would be required before operations could begin. Estimated cost changes are summarized
in the Table E-14.

Table E-14. Alternative 3: Change in Costs for Small Exploration Project

Total Project Cost under Alternative 1 $207,337
Change in Costs under Altemative 3 due to Bonding @5 1,360
Total Change in Costs under Alternative 3 1,360
Total Project Costs under Alternative 3 208,697
Percent Change in Costs from Alternative 1 to Alternative 3 0%

Change in Costs Assuming Plan of Operations Required and
Validity Exam is Conducted

Change in Costs under Alternative 3 due to

Bonding 1,360
Plan Preparation 2,500
Environmental Assessment 80,000
Validity Exam 10,000
Total Change in Costs under Alternative 3 93,860
Total Project Costs under Alternative 3 $301,197
Percent Change in Costs from Alternative 1 to Alternative 3 45%

Alternative 4: Maximum Protection

Generd: Alternative 4 isbased on design standards that establish criteriafor protecting
envirormental resources. These types of standardsand criteria would affect exploration
operations. The elimination of Notices would directly affect an exploration project in bonding,
inspection, and enforcement; soil stability; topsoil; drill hole plugging; and revegetation. The need
for avalidity exam, bonding criteria, fish and wildlife habitat, and wetlandswould affect
exploration.

This model assumes that the operator would comply with the regulations and therefore pay no
penalties. The automatic stay for appeals under Alternative 4 could delay exploration as well as
potentia future profitsif an economic deposit isdiscovered. Delays are addressed in the
following discount cash flow analysis.

Permitting and Environmental Costs: The gandards for road constructionwere devd oped for

well-maintained roads and not for exploration roads. Itisassumed that road building will be
based on site conditions.
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Bonding - Bonding would be as outlined for Alternaive 3 but would include more cods for
unplanned events (spills, releases, and cleanup). For exploraion projects added costs for mgor
environmental problems would probably not need to be addressed except for potential petroleum
spills. Any petroleum spill would require removing contaminaed soils and trucking them to an
approved disposal site for treatment. The potentia cost would be added to the bond amount. The
exploraionmodd assumes that the operator would place the full amount of the bond into a
certified deposit. The operator would again acquire a bond through a bonding company. If the
operator can get good compary ratings, thebond will cost 2% of thebond amount for 1 year.
The total estimated bond amount would be $6,437, and the estimated cost of reclamation would
amourt to $5,437 for gereral reclametion as described in Alternative 3, plus $1,000 more for a
potential unplanned petroleum Sill. The total bond cost is estimated to be $322, or 5% of
reclamation costs ($6,437 @ 5% = $322).

Notice Versus Plan Threshold - Under Alternative 4, Noticesand all mineral activity, including
exploration, would be replaced by Plans of Operations. The cost of developing and reviewing
Plans would apply as outlined for Alternative 3. Esimated codts for an exploration project to file
aPlan of Operations would total about $82,500 ($2,500 for preparing a Plan of Operations and
$80,000 for preparing an environmental assessment of small complexity, with costs borne by the
operator).

Inspections - Under Alternaive 4 operators would berequired to hire third-party contractorsto
monitor their operations. This project would require three ingpections: once during exploration,
onceduring reclamation, and once for final reclamaion and clearance. The monitoring woud not
require an overnight stay, but 10 hours would be needed to get to the site, complete the
ingoection, and return to the office and complete the report. No sampleswould be needed for this
program. Total estimated costs for ingpection would anount to $1,500 (assum ng one irspector,
three trips, and 10 hours/trip, at $50/hr).

Vdidity Exams - This provisonrequires that a validity exam be conducted beforea Plan of
Operationsis approved. Thiscost would remain the same as outlined for Alternative 3. The
average cost to BLM of conducting avalidity exam is $10,000. BLM woud recover the cost of
the validity exam from the operator.

Reclamation Costs Reclamation for wetlands and fish and wildlife habitat would remain the
same for thismodd as under Alternative 1, No Action. The assumption isthat the mining
industry overall would be diligent and disturbances would be redaimed within the 10-year limit.
Therefore, no other habitat restoration would be required, and no more costs are assumed.

This is a short-term exploration project, and soil stability design limits would not be approached
because of reclamation. Any steep slopes could have some erasion control problems, but no
added cost of erosion cortrol blankets would be needed above erosion and sediment control
structures.
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Water Resources - For the exploration modd 50 drill holes woul d ke drilled with a diameter of
5.5inches This holes are assumed to be dry. Under Alternative 4 the holes would be plugged
with bentoniteand 10 feet of cement. Total estimated cement capping costs would amount to
$1,250 (assuming 50 holes, 10 feet/hole, at $2.50/linear foat). Totd estimaed plugging costs
would amount to $16,150 (assuming 190 feet/hole, at $1.70/linear foot).

Topsoil - Under Alternaive 4 thetopsoil woud be removed by soil horizons. The operator
would remove the topsoil the same as under the other alternatives, but possible increases in travel
time to stockpile locations could dearease the efficiency of the earth moving equipment by not
dlowing the bladeto take asdeep acut as possble. These increaseswould not substantidly
increase thetime needad to removetopsoil.

Under the other adternatives the soil and colluvium would be moved by the earth moving
equipment in one or two passes mixing the material together. The material would beremovedto
different locations on either side of theroad or drill pads. Thetravel distance would remain the
same, but the eficiendesof the equipment would decrease. The eficiendeswere estimated from
the Caterpillar Performance Handbook (Caterpillar, 1 nc. 1996) as 0.83. For Alternative 4 the
efficiency is esdimated at 0.75 or about 1 hour differencein the time needed to complete the dirt
work. Total estimated added costs for equipment and labor to complete dirt work is $300
(assuming another hour each for one dozer at $120/hr and one tracked excavator at $100/hour,
and two equipment operators for 1 hour each a $40/hr).

Revegetation - Under Alternative 4 revegetation would consist of only rative species seed
planted. The open pit model outlines the seed mixture used under this alternative. All other
aspects of seeding the exploration project would remein the same as under Alternative 1 (No
Action). Totd egimated added costs would be $155 (assum ng an added seed mixture cost of
about $39/acre for 4 acres).

Total Estimated Cost Changes: If the exploration operation is not in an areawithdrawnfrom
mineral development, the project would incur the costs shown in Table E-15.

Table E-15. Alternative 4. Change in Costs for Small Exploration Project
Total Project Cost under Alternative 1: $207,337
Change in Costs under Alternative 4 due to:
Bonding 322
Plan Preparation 2,500
Environmental Assessment 80,000
Third-Party Monitoring 1,500
Drill hole Plugging 17,400
Topsoil Management 300
Revegetation with Natives 155
Validity Exam 10,000
Total Change in Costs under Alternative 4: 112,177
Total Project Costs under Alternative 4: $319,514
Percent Change in Costs from Alternative 1 to Alternative 4: 54%
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Alternative 5

General: Under Alternative 5 the operation would continue to be processed under a Notice. The
only change would be the addition of a bond to the operation. Under this model the bond cost
would be as outlined in Tade E-16.

Total Estimated Cost Changes.

Table E-16. Alternative 5: Change in Costs for Small Exploration Project

Total Project Cost under Alternative 1 $207,337
Change in Costs under Altemative 5 due to Bonding @5 1,360
Total Change in Costs under Alternative 1 1,360
Total Project Costs under Alternative 3 $208,697
Percent Change in Costs from Alternative 1 to Alternative 3__ <1%

Small Placer Mine

The small placer mire project would be conducted by a small miner with used or borrowed
equipment. The modd assumes that the operation would disturb %2 mile of astream. Both the
stream channel and the uplands would be mined, and no mercury would be used. Most of these
types of operators are people who either work part time at the job or do not pay themselves a
salay before calculating profits. The money they make is based on profits from their operations.

Project size: An estimated 3 acres of disturbance

Production rates: 250 loose cubic yards/year

Mine life: 5yeas

Average grade: $4.00/bark cubic yards @ $300.00/0z

Overbur den: <7 feet

Pay gravd: < 4 feet

Strip ratio: 1t01.75

Equipmert use: Dozer (D6), loader (930), mobile wash plart (hopper,

vibrating screens, trommel /duice box, and concentrating
table at 45 cubic yardsper day) & 780 gdlons per minute of

water usage.
Crew: Two workers
Camp: On-site small trailers and temporary sheds
Fuel storage: 500 gallon above- ground tank
Permitting: Notice-level, 15 daysto complete; no federa/state joint

coordination needed. Notetha this operation could
require a Plan of Operationsif on special category lands.

Reclamation: Recontouring and revegetation, stream restoration,
concurrent with mining.
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Permitting and Environmental Cods. Under this operation, the prospector or miner would
submit to BLM. the Notice, which would range in size and technica sophistication. Permitting
and environmentd codts are difficult to determine by agenerdized method. The codts of permit
authorization and environrmental documentation vary greatly because of site-specific conditions.
Depending on the ore body sought, its location, and other local environmenta conditions, the cost
can cover a broad range.

The Notice is usually hand written, includesa map, and would takean estimaed 8 hours to
compile and provide information to BLM. The egimated cost would be $220, based on $28/Hr.

Operation Costs: All the equipmert is either owned or borrowed, and no capital expenses are
incurred. Thismodel includes no depreciation or other ownership expenses.

On the basis of normal operations, small placer mines would operate for 60, 8-hour days for 480
hour glyear of labor. Thistimeis based on the seasona restriction to placer operations and the
small sze of the operation.

L abor cods
2 |aborers at $28/hr for 5 years $134,400
Operating Cost
Equipment
fuel $6,720/yr for 5 years
Maintenance $13, 861/yr for 5 years
Supplies $10,000/yr for 5 years
Total $152,905

Reclamation Costs Placer mining is a form of strip mining that usually operates within stream
channels. T he area would be recontoured concurrently with the production of gravels. The
overdl size of the operation would be 12 acres, but at the end of the operation only 6 acres should
be reclaimed. The operation would require more reclamation for repairing any stream channels
and restoring habitat. The mine would include sediment ponds and other sediment and control
structures.

Stream Restoration- There are few references for the costs of stream restoration. This model
used published data from EPA’ sHandbook for Reclamation of Placer Mined Stream
Environments in Western Montana (INTER-FLUVE, Inc. 1991). Thefigures liged inthis
document are assumed to cover regrading and gream recortouring, topsoil placement,
revegetation, and wildlife work. Topsoil isrequired only on the floodplain and would not be
spread in the channel. Seeds would be broadcast by hand. Stream restoration would include
establishing vegetation, reconstruction, and building habitat structures. T he channel dimensions
would be 2 fed deep by 8 fea wide by 1 milelong at a 3% slope.
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The documentationfor reclamation showsseverd costs, depending on thetype of work
completed. Table 12 of EPA’s Handbook for Reclamation of Placer Mined Sream Environments
in Western Montana (INTER-FLUVE, Inc. 1991) showsthe cos of stream and floodplain
reconstruction to be $7 to $17/foot. Thismode assumes $10/ft for wildlife and fish restoration.

Chemical Stabilization - Themine would use no chemicals tha involve doaure issues. Sediments
would be reclamed during recontouring.

Structure Removal - Structure removal would consist mainly of removing process buildings,
office trailers, maintenance shops, and high-density polyethylene (HDPE) pipelines used by the
project. The model assumesthat three workerswould take 5 daysto remove the facilities. The
complete operation isportable and can be easily transported.

Table E-17. Placer Model Costs

Description of Activity Cost Item Unit Cost Total Cost
Permitting Miner working for eight hours $220
Plan Preparation
Permitting Total $220
Placer Mining Activity:

Capital Cost

Operating Cost - Labor 134,400

Operating Cost - 152,905
Exploration Activity Total $287,305
Reclamation:

Stream Restoration Based on EPA Reference 10/foot 26,500

Structural remov al

Equipment 2.5 Ton Truck for 10 Days 60/day 300
1 Tracked Excavator (Cat 231d) -10 100/hr 1000
Mob/Demob Hrs 500 1000
2 Vehide
Labor 27/hr 2,800
2 Person Crew for 5 Days at 10
Reclamation Total Hours/day 31,600
Total Cost of Placer Project $319,320
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Alternative 1: No Action
Costs would not change under Alternative 1 becausethe regulations would not change.
Alternative2: State Management

General: Determining costsfor thisalternative for all of the gates involved in mining woud not
be practical for this exercise. Therefore, the following cost cd culations assume tha the gate
program is closely based on current State of Nevada regulations with afew differences. A
review of the date programs reveds that they are smilar in posting bondsfor reclamation and in
surfece water, ground water, and reclamation requiremerns.

Permitting and Environmental Costs:

Notice Preparation - The operator would have to submit something comparableto aNoticeto the
sate but not to BLM. The operator would sill produce a Notice, but the Notice would not be
subject to environmental review, and the operator would not have to pay for an environmental
assesgnent.

Reclamation Costs:

Stream Restoration - This analysis assumes that the state would require reclamation. The
company would have to reclam any digurbanceresulting from its operation, but reclamation
would not require restoring wildlife and fisheries hahitat.

The documentationfor restoration showsseverd costs, depending on thetype of work
completed. Table 12 in EPA’sHandbook for Reclamation of Placer Mined Sream
Environments in Western Montana (INTER-FLUVE, Inc. 1991) shows stream and floodplain
reconstruction to be $7 to 17/foot. Assuming that wildlife and fisheries habitat would not be
restored, the cost would be $7/foot.

Total Estimated Cost Changes. Total cost savings for this placer project under Alternative 2
are summarized in Table E-18.

Table E-18. Alternative 2 -- Changes in Costs for Placer Project

Total Project Cost under Alternative 1 (Existing $319,320
Regulations)

Change in Costs under Alternative 2 Due to

Change in Stream Restoration Cost (7,920)
Total Change in Costs under Alternative 2 (7,920)
Total Project Cost under Alternative 2 (State $311,400
Management)
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Percent Change in Costs from Alternative 1to Alternative -3%
2

Alternative 3: Proposed Action

General: Unde the Proposed Action all mining operations would be required to submit a Han of
Operations. Bondngand a potertial validity exam would add cost to the placer minemodel.
Other reclamation costs would be needed to complete the requirements of higher wildlife and
wetland standards.

The performance standar ds are basicdly being followed & this time. For this mode the soil
gahility desgn limit would not be gpproached because of reclamation. Any stegp dopescould
have some eroson control problems but the model assumes that no added cost of erosion cortrol
blankets would be needed above erosion and sediment control structures.

Permitting and Environmental Costs: Permitting and environmentd costs are hard to
determine in ageneralized way. The costs of permit authorizations and environmental
documentation greatly vary with site-gpecific conditions. Depending onthe ore body and its
location and other local environmental conditions, the cost can cover aboard range. For the
following costs several mining companies and consultant firms were contacted. These costs ae
averaged and are shownin Table E-19.

Plans of Operations - The operation would require a Plan of Operations. Under the Proposed
Action all mning would berequired to submit a Fanof Operations. The operator would pay for
the environmentd arelysis, whichwould include a wetlands study, steam restoration/recl amation
plan, culturd survey, and a wildlife/fisheries field study.

Bonding - The Proposed Action would strengthen bonding to include thebonding of Plans at
100% of reclamaion cost. Bonding woud be used to reclaimsites if operators could not
complete their reclamation obligations. The bond amount would change to cover the estimated
cost to reclaim the operation. This model assumes that the operator is buying an annuity bond,
paying insurance premiums that would cost 5% of the bond amount.

Vdidity Exams - The Proposed Actionwould require BLM to conduct a validity exam before
goproving a Plan of Operations for an areawithdrawn from the mining laws. These costs would
remainthe same as outlined for exploration under the Proposed Action. This analyds assumes
that BLM will require cost recovery.

Reclamation Cost:

Stream Restoration - Table 12 of the EPA’s Handbook for Reclamation of Placer Mined Stream
Environments in Western Montana (INTER-FLUVE, Inc. 1991) shows stream and floodplain
reconstruction costs to range from $7 to 17/foot. For the Proposed Action the analysis assunmes
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$17/ft for meeting the wildlife and fishrestoration standards, costing the operator in an additional

$36,900.

Total Estimated Cost Changes. Estimated cost changes are sunmarized in the Table E-19.

Appendix E: Changesin Mineral Activity

Table E-19. Alternative 3 -- Change in Costs for Placer Project
Total Project Cost under Alternative 1 $319,320
Change in Costs under Alternative 3 due to Plan of Operation 2,500
Change in Costs under Alternative 3 due to EA $80,000
Includes Wetlands study 5,000
Restoration/reclamation plan 5,000
Wildlif effisherie s studies 10,000
Cultural survey 10,000

Change in Costs under Alternative 3 due to Bonding
5% for 10 yrs $7,900
Change in Costs under Alternative 3 due to Reclamation 18,380
Total Change in Costs under Alternative 3 108,780
Total Project Costs under Alternative 3 428,100
Percent Change in Costs from Alternative 1 to Alternative 3 34%
Change in Costs Assuming Validity Exam is Conducted

Change in Costs under Alternative 3 due to Validity Exam 10,000
Total Project Costs under Alternative 3 $438,100
Percent Change in Costs from Alternative 1 to Alternative 3 37%

Alternative 4: Maximum Protection

General: These type of standards and criteria under Alternative 4 would directly affect placer
mining: bonding, inspection and enforcement, replacing topsoil, protecting fish and wildlife
habitat and wetlands, and revegetation. The automatic say for gppeds under Alternative 4 would
delay placer mining and result in the costs of lost time and the delay of potential future profits.
Delays are addressed in the following discount cash flow analysis.

The soil gability designlimit would not be approached because of reclamation. Any steep slopes
could have some erasion control problems, but this modd assumesthat no additional costswould
be needed for erosion control blankets above erosion and sediment control structures.

Permitting and Environmental Costs:

Bonding - Bonding would be as outlired for Alternative 3 but would include extra money for
mgor environmental events. For placer projects other than petroleum spills, added costswould
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not need to be addressed for major environmental problems. Any petroleum spill would require
removing the contaminated soils and trucking themto an approved digosal ste for treatmert.
No other chemicals are expected to be used onsite.

For Alternaive 4 the model assumes that the operaor will build an oil treatment facility orsite to
handleall gills from the operation. The model also assumes that the operator would purchase an
annuity bond froman agency, paying aninsurance premiumthat woud cost an estimated 5% of
the bond amount. Thisamount would be the same as under Alternative 3.

Inspections - Under Alternative 4 operatorswould haveto hire third-party contractors quaterly
to monitor their operaions. The contractor would complete the inspection and prepare the report
in a10-hour day but would not take environmental samples. The contractor would conduct the
monitoring program for the 10 years of the mine operation at an average sdary of $50/hour.

Vdidity Exams - Alternative 4 would require BLM to conduct a validity exam before approving a
Plan of Operdaions. This analysisassumes that these costs would be passed on to the operator.

Redamaion Costs

Stream Restoration - Because of Alternative 4's set design standards, the restoration of riparian
areaswould be extensve. The handling of topsoil would require mor e time because of the loss in
equipment efficiency. Revegetation would require the exclusive use of native species, and
wetlands would have to be in properly functioning condition within 10 years. The model assumes
that both the stream and the uplands would be disturbed. For riparian areasand wetlands to reach
properly functionng condition and to meet wildlife and fishery habitat needs, nore regoration
would be required.

EPA’s Handbook for Reclamation of Placer Mined Stream Environments in Western Montana
(INTER-FLUVE, Inc. 1991) showsthat the cost of restoring a stream and upland areas can vary
grealy. Thecost of total stream and floodplain recongruction with fisheries can cog from $28 to
$47/foot. For Alternative 4 the modd assumesthat total stream and floodplain restoration would
be needed and tha regoration woud cost $28/foot, an amount that includesrestoring fisheries to
meet the 10-year requirement for properly functioning condition for riparian lands and fisheries
use.

Total Estimated Cost Changes: If the exploration operation is not within an area withdrawn
from the mining laws, the projed would incur the costs shown in Table E-20.
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Table E-20. Alternative 4 -- Change in Costs for Placer Project

Total Project Cost under Alternative 1: $319,320
Change in Costs under Alternative 4 due to:
Stream Restoration 47,420
Third-Party Monitoring 10,000
Change in Costs under Alternative 4 2,500
Change in Costs under Alternative 4 due to EA $80,000
Includes Wetlands study 5,000
Restoration/reclamation plan 5,000
Wildlife/fisheries studies 10,000
Cultural survey 10,000
Bond 1,580
Validity Exam 10,000
Total Change in Costs under Alternative 4 164,000
Total Project Costs under Alternative 4 $483,320
Percent Change in Costs from Alternative 1 to Alternative 4 51%
Alternative 5

General: Unde Alternaive 5 all mning operaions would berequired to submit a Flan of
Operations and post a bond. The performance standards are basically bang followed at this time.
For this model the soil stahility design limit would not be approached because of reclamation.

Any geep slopes could have some erosion control problems, but the model assumes that no added
cost of erosion control blankets would be needed above erosion and sediment control structures.

Total Estimated Cost Changes: Estimated cost changes are sunmarized in the Table E-21.
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Table E-21. Alternative 5 -- Change in Costs for Placer Project
Total Project Cost under Alternative 1 $319,320
Change in Costs for Alt.5 due to Plan of Operation 2,500
Change in Costs under Alternative 5 due to EA $80,000
Includes Wetlands study 5,000
Restoration/reclamation plan 5,000
Wil dlif effisherie s studies 10,000
Cultural survey 10,000
Change in Costs under Alternative 5 due to Bonding @ 5% $7,900

for 10 yrs
Change in Costs under Alt.5 due to Reclamation 18,380
Total Change in Costs under Alternative 5 $108,780
Total Project Costs under Alternative 5 $428,100
Percent Change in Costs from Alternative 1 to Alternative 5 34%
Placer Model

The placer operation would be conducted by a medium-size mining company. The nodel
assumesthe operation is for precious metas, gold. The operaion would disturb 1 mile of stream,
including the stream channel and uplands. No mercury would be used onsite.

Resource size:
Production rate:
Minelife:
Average grade:
Overbur den:

Pay gravd:
Equipment used:

Crew:
Camp:

Fuel storage:
Permitting:

Reclamation:

1,000,000 bank cubic yards

500 loose cubic yards per day

10+ years

$4 per bank cubic yards @ $300/0z.

<14 feet

<4 feet

Dozer (D8), Excavator (235), mobile washplant (hopper, vibrating screen,
4' x 30" single sluice, 1200 g.p.m. water use)

3 workers

One-site small trailers and temporary sheds

1,000 gallors in portable tanks with spill conta nment, hiotreatment facility
ongte

Environmentd assessment completed, 2 morths to complete, joint state
coordination

Recontouring and revegetation, stream restoration, concurrent with mining

Note: This operation would require some recontouring of waste rock. The waste pileswould be
both in the old part of the pit and out of the pit at a 2:1 slope.

Permitting and Environmental Costs: Permitting and environmentd costs are hard to
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determine in ageneralized way. The costs of permit authorizations and environmental
documentation greatly vary with site-gpecific conditions. Depending onthe ore body and its
location and other local environmental conditions, the cost can cover aboard range. For the
following costs several mining companies and consultant firms were contacted. These costs ae
averaged and are shownin Table E-22.

Plans of Operations - The operation would befiled under a Plan of Operations. The operaor
would pay for the environmental analysis, which would include a wetlands study, steam
restoration/reclamation plan, culturd survey, and a wildlife/fisheries fidd study.

Bonding - The mode assumes that the operator is buying an annuity bond from an agency and
paying an insurance premium that would cost an estimated 5% of the bond amount per year. The
model further assumesthat the operator has a good credit rating and has the assetsto back the
bond. The bond would be assessed at 5% for 10 years and would cost $3,225.00.

Reclamation Costs Placer mining is aform or strip mining that usually operates within stream
channels. The area would be recontoured concurrently with the production of the gravels. The
overdl size of the operation would be 12 acres, but at the end of the operation only 6 acres would
bereclaimed. The operation would require more reclamation for repairing any stream channels
and restoring habitat. The mine would include sediment ponds and other sediment and control
structures.

Stream Restoration - There are few references for the costs of stream restoration. Thismodel
used published data from EPA’sHandbook for Reclamation of Placer Mined Sream
Environments in Western Montana (INTER-FLUVE, I nc. 1991). The figuresin this document
are assumed to cover regrading and stream recontouring, topsoil placement, revegetation, and
wildlife work. Topsoil is required only on the floodplain and would not be spread in the channd.
Seeds would be broadcast by hand. Stream restoration would include establishing vegetation,
reconstruction, and building structures for habitat. The channel dimensions would be 2 feet deep
by 8 feet wide by 1 mile long at a 3% slope.

The documentationfor reclamation showsseverd costs, depending on thetype of work
completed. Table 12 of EPA’s Handbook for Reclamation of Placer Mined Sream Environments
in Western Montana (INTER-FLUVE, Inc. 1991) showsthe cos of stream and floodplain
reconstruction to be $7 to $17/foot. Thismodel assumes $10/ft for wildlife and fish restoration.

Chemical Stabilization - Themine would use no chemicals that involve doaure issues. Sediments
would be reclamed during recontouring.

Sructure Removd - Structure removal would consist mainly of removing process buildings,
office trailers, maintenance shops, and high-density polyethylene (HDPE) pipeines used by the
project. The model assumesthat three workerswould take 10 daysto remove the facilities. The
complete operation isportable and can be easily transported.
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Table E-22. Placer Model Costs

Description of Activity Cost Item Unit Cost Total Cost
Permitting Two People 5 Days with Computer
Plan Preparation Support $2,500
EA preparation 80,000
Includes Wetlands study 5,000
Restoration/reclamation plan 5,000
Wildlife/fisheries studies 10,000
Cultural survey 10,000
Bond Cost 5% for 10 32,250
Permitting Total yrs 114,750
Placer Mining Activity:
Capital Cost 250,000
Operating Cost - Labor 425,000
Operating Cost -
Equipment 300,000
Exploration Activity Total $975,000
Reclamation:
Stream Restoration Based on EPA Reference 10/foot 52,800
Structural remov al
Equipment 2.5 Ton Truck for 10 Days 60/day 600
1 Tracked Excavator (Cat 231d) -20 100/hr 2000
Mob/Demob Hrs 500 1000
2 Vehide
Labor 27/hr 8,100
3 Person Crew for 10 Days at 10
Reclamation Total Hours/day 64,500
Total Cost of Placer Project $1,154,250

Alternative 1: No Action

Costs would not change under Alternative 1 becausethe regulations would not change.

Alternative2: State Management

General: Alternaive 2 is based onthe gates teking over the surface management of mining on
public lands. Determining cods for this dternative for dl of the sates involved in mining would
not bepractical for thisexercise. Therefore, the following cost calculations would be based on

the assumptions that the state program would based on current BLM regulations. A review of the

state programs reveds that they are similar in posting bonds for red ametion and in surface water,
ground water, and red amation requiremernts.
This analysis assumes that the state would require a Plan of Operations, reclamation, the posting
of bond, and monitoring for compliance, but no environmenta review for such aspects of the
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project as cultural resources, cave resources, and wildlife.

Permitting and Environmental Costs:

Plan of Operdions Preparation - Theoperaor would have to submit aPlan to the gate but not to
BLM. The operator would still produce a Plan of Operations but the Plan would not be subject
to environmental review, and the operator would not have to pay for an environmental
assesgnent.

Reclamation Costs:
Stream Restoration - This analysis assumes that the state would require reclamation. The

company would have to reclamany digurbanceresulting from their operation, but reclamation
would not require restoring wildlife and fisheries halitat.

The documentationfor restoration showsseverd costs, depending on thetype of work
completed. Table 12 in EPA’sHandbook for Reclamation of Placer Mined Stream
Environments in Western Montana (INTER-FLUVE, Inc. 1991) shows stream and floodplain
reconstruction to be $7 to 17/foot. Assuming that wildlife and fisheries habitat would not be
restored, the cost woud be $7/foot.

Total Estimated Cost Changes: Total cost savings for this placer project under Alterndive 2 are
summarized in Table E-23.

Table E-23. Alternative 2 -- Changes in Costs for Placer Project

Total Project Cost under Alternative 1 (Existing

Regulations) $1,154,250
Change in Costs under Alternative 2 Due to
Elimination of Environmental Review (80,000)
Change in Stream Restoration Cost (15,840)
Total Change in Costs under Alternative 2 (95,840)

Total Project Cost under Alternative 2 (State
Management) $1,058,410

Percent Change in Costs from Alternative 1to Alternative
2 - 1%

Alternative 3: Proposed Action

General: Dired cost inaeases to theoperator would be minimal because BLM and industry are
generally following these procedures in authorizing operations and accepting final closure and
reclamation.

Unde the Proposed Actionthe soil stahility design limit would not be gpproached because of
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reclamaion. Any steep slopes could have some erosion control problems, but the model assumes
that no additional cost of erosion control blanket s would be needed above erosion and sediment
control structures.

Under the Proposed Action, bonding and a potential validity examwould add cost to the Placer
Mine model. Other reclamation costs would be needed to complete the requirements of higher
wildlife and wetland standards.

Permitting and Environmental Cog:
Vdidity Exams - The Proposed Actionwould require BLM to conduct a validity exam before

goproving a Plan of Operations for an areawithdrawn from the mining laws. These costs would
remain the same as outlined for exploration under the Proposed Action.

Reclamation Cost:

Stream Restoration - Table 12 of the EPA’s Handbook for Reclamation of Placer Mined Stream
Environments in Western Montana (INTER-FLUVE, Inc. 1991) shows stream and floodplain
reconstruction costs to range from $7 to 17/foot. For the Proposed Action the analysis assumes
$17/ft for meeting the wildlife and fish restoration standards. Meeting these s andards would
result in an additional cost to the operator of $36,900.

Total Estimated Cost Changes: Estimated cost changes are sunmarized in the Table E-24.

Table E-24. Alternative 3 -- Change in Costs for Placer Project
Total Project Cost under Alternative 1 $1,154,250
Change in Costs under Alternative 3 due to Reclamation
36,900
Total Change in Costs under Alternative 3
36,900
Total Project Costs under Alternative 3 1,191,150
Percent Change in Costs from Alternative 1 to Alternative 3
7%
Change in Costs Assuming Validity Exam is Conducted
Change in Costs under Alternative 3 due to Validity Exam
10,000
Total Project Costs under Alternative 3 $1,201,150
Percent Change in Costs from Alternative 1 to Alternative 3
8%
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Alter native 4: Maximum Protection

General: These type of standards and criteria under Alternative 4 would afect placer mining.
Bonding, inspection and enforcement, replacing topsoil, protecting fish and wildlife habitat and
wetlands, and revegetaion would directly affect placer mining.

The automatic stay for appeals under Alternative 4 would delay placer mining and result in the
costsof lost time and the delay of potential future profits. The cost of delays are addressed in the
following discount cash flow analysis.

The soil gability designlimit would not be approached because of reclamation. Any steep slopes
could have some erosion control problems, but this model assumesthat no added costs would be
needed for erosion control blarkets above erosion and sediment control structures.

Permitting and Environmental Costs:

Bonding - Bonding would be as outlined for Alternative 3 but would include extra money for
magor environmental events. For placer projects other than petroleum spills, added costswould
not need to be addressed for major environmental problems. Any petroleum spill would require
removing the contami nated soils and trucking themto an approved digosal ste for treatment.
No other chemicals are expected to be used onsite.

For Alternaive 4 the model assumes that the operaor will build an oil treatment facility onsite to
handleall ills from the operation. The model also assumes that the operator will purchase an
annuity bond froman agency, paying aninsurance premumthat woud cost an estimated 5% of
the bond amount. Thisamount would be the same as under Alternative 3.

Inspections - Under Alternative 4 operaorswould haveto hire third-party contractors quaterly
to monitor their operaions. The contractor would complete the inspection and prepare the report
in a10-hour day but would not take environmental samples. The contractor would conduct the
monitoring program for the 10 years of the mine operation at an average sdary of $50/hour.

Vdidity Exams - Alternative 4 would require BLM to conduct a validity exam before approving a
Plan of Operations.

Reclamation Costs:

Stream Restoration - Because of Altemative 4's needsto set design sandards, the regoration of
riparian areaswould be extensive. The hand ing of topsoil would require more time because of
the lossin equipment efficiency. Revegetation would require use of native species, and the
wetlands would have to be in properly functioning condition within 10 years. The model assumes
that both the stream and the uplands would be disturbed. For riparian areasand wetlands to reach
properly functioning condition and to meet wildlife and fishery habitat needs, nore redoration
would be required.
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EPA’ s Handbook for Reclamation of Placer Mined Stream Environments in Western Montana
(INTER-FLUVE, Inc. 1991) showsthat the cost of restoring a stream and upland areas canvary
grealy. Thecost of total stream and floodplain recongruction with fisheries can cog from $28 to
$47/foot. For Alternative 4 the modd assumesthat total stream and floodplain restoration would
be needad and tha regoration woud cost $28/foot, an amount that includesrestoring fisheries to
meet the 10-year requirement for properly functioning condition for riparian lands and fisheries
use.

Total Estimated Cost Changes: If the exploration operation is not within an area withdrawn
from the mining laws, the projed would incur the costs shown in Table E-25.

Table E-25. Alternative 4 -- Change in Costs for Placer Project
Total Project Cost under Alternative 1: $1,154,250
Change in Costs under Alternative 4 due to:
Stream Restoration $110,880
Third-Party Monitoring $20,000
Bond $10,000
Validity Exam $10,000
Total Change in Costs under Alternative 4 $150,880
Total Project Costs under Alternative 4 $1,305,130
Percent Change in Costs from Alternative 1 to Alternative 4 +13%
Alternative 5

General: Cost increasesto the operator would be minimal because BLM and industry are
generally following these procedures in authorizing operations and accepting final closure and
reclamation. Under Alternative 5, bonding would add cost to the placer mine model. Other
reclamation costs would be needed to complete the requirement s of higher wildlife and wetland
standards. The cost would be the same as outlined for Alternative 3.

Total Estimated Cost Changes. Estimated cost changes are sunmarized in the Table E-26.

Table E-26. Alternative 5 -- Change in Costs for Placer Project

Total Project Cost under Alternative 1 $1,154,250
Change in Costs under Alternative 5 due to Reclamation $36,900
Total Project Costs under Alternative 5 $1,191,150
Percent Change in Costs from Alternative 1 to Alternative 5 7%
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Strip Mining/ Industrial Mineral M odel
Thisstrip mineis being operated by amedium-szed industria minerd organization. Thismineis

the organization's main source and directly supplies an operating mill and production facility.
This modd is organized after a gypsum operation.

Resource size: 1 million tons

Production rate: 250 tons per day

Mine life: 10+ years

Overbur den: 4 feet, no waste rock expected
Pay layer: 4 feet

Equipment used: Dozer (D8), excavator (235), front-end loaders, rear dump trucks, road
graders, percussion drill, stationary washplant (hopper, vibrating screen,
concentration/flotation mill, 1200 gpm water use)

Crew: 15 workers

Housing: Nearby towns

Fuel: 5,000 gallons in portable tanks

Permitting: Environmental assessment completed, 3 months to complete, joint state-
federal coordination

Reclamation: Recontouring and revegetation concurrent with mining

Note: Thismode assumes an industria minerd, little overburden tha isnot reclaimed in the strip
mining process, and a petroleum hiotreatment fecility onsite for cleaning up petroleum spills. A
construction waste landfill is also onsite.

Permitting and Environmental Cod: Permitting and environmental costs are hard to determine
by a gereralized method. The cost of permit authorizations and environmenta documentation
greatly vary by site-specific conditions. Depending on the ore body and its location and other
local environmental conditions, the cost can cover a broad range. The following costs were
derived from information obtained from several mining companies and consultant firms. These
costs were averaged and are described below.

Plans of Operations - The operation would file aPlan of Operaions. The operaor would pay for
the environmentd aralysis, whichwould include a wetlands study, steam restoration/ reclamation
plan, culturd survey, and a wildlife/fisheries field study.

Bonding - The bonding of the operation would be at the maximum of $2,000/ac. This model
assumes that the operator is purchasing an annuity bond and paying an annual insurance premium
of 5% per year for 10 years. The mode further assumes that the operator has a good credit rating
and has the assds to back up the bond. The bond amount for thisproject is $65,000.
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Reclamation Cost:

Earthwork - The model assumes that strip mining methods are used to extract most industrid
minerals even though strip mining is only one of severa waysindustrial minerals are mined. The
basic model is for bentonite- and gypsum-type deposits. No chemicals would be used to process
the material, and the material’s final processing is off site. Theearthwork woud consist of
recontouring and covering with topsoil the roads, ancillary facilities, and the last strip pit. Strip
mining applies ongoing concurrent reclamation, with each mined strip being refilled with the
waste rock from the next pit and covered with topsoil. The cdculations, therefore, address only
the fina phase of earth work and revegetation for the operation.

Cost of regrading.

Production rae

Equipment DON. and U Blade

Average dozing distance 270 ft

Production 300 yd¥/hr
Correctionfactors

Operator average 0.75

Material - loose stockpile/.ripped or blaged 1.20 or .08

Type dozing - slot to side by side 1.20

Job efficiency 0.83

Weight correction 0.83
Hourly Productionrate 223 yd/hr
Cost Rates

Bulldozing (D9N) $155/hr

Operaor $40/hr

Using the above data, the following table estimates equipment and labor costs for regrading.

Acres Cubic Yards Hours Equipment Labor Cost

Cost
Waste Rock 10 1,200 54 $18,390 $2,160
Roads* 40 10,000 448 $69,440 $17,920
Ancillary Facilities 15 15,000 67 $19,385 $2,680
Cost of Recontouring $107,215 $22,760

* Assumption that ripping production is the same as bading work.

Cost of applying top soil. Apply growth medium to an average thickness of 6 inches, using a
scraper.

Production rate
Equipment 615 Scraper
Capacity 16 yd?®
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Average haul distance 1000 ft
Cycletime

Cycles per hour 13.33 cycles/minute
Correctionfactors

L oad factor 0.9

Job efficiency 0.83

Eff. Load capacity 14.4 yd?
Hourly production 159 4 yd¥/hr
Cost Rates

615 scraper $100/ hr

Operaor $ 40/hr

From the above data, the following tabl e estimates equipment and labor costs for applying topsoil.

Acres | Cubic Hours Equipment Labor

yards cost cost

Waste Rock 10 24,200 152 $15,200 $6,080
Roads 40 96,800 608 60,800 24,320
Ancillary Facilities 15 36,300 228 22,800 9,620
Cost of applying topsoil $98,800 40,020

Revegetéion - Revegetation would require scarifying and preparing the ground for seeding.
Seeds would be planted with drill seeding equipment. Aspects of wildlife habitat enhancement
and wetland reclamation would be included in revegetation.

Production rates
Equipment
Scarifying wicth
Operating speed
Production rae
Equipment
Seeding width
Operating speed
Production rae
Travel length

Cost rates

Tractor and seed drill

14-G Grader
Operator - grader
Labor (2)

Seed Mixture
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14-G grader with scarifier
10 feet

1.0 mph

1.0 hr/ac

Smdl tractor and seed drill
10 feet

2.5 mph

0.33 hr/ac

4356 ft/ac

$50/hr
$80/hr
$40/hr
$27/ac
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Species $/lb (PLS)  Drilled rate (Ibs) Price/ac
Slender Wheatgrass $1.25/1b 3 $3.75
Western Wheatgrass $3.00/1b 2 $6.00
Fourwing Saltbrush $3.00/1b 1 $8.00
Y ellow Sweetclover $0.60/1b 0.5 $0.30
Basin Wildrye $5.60/1b 1 $5.60
Shadscde $6.50/1b 2 $13.00
Small Burnett $0.90/1b 2 $1.80
Thickspike Wheatgrass $8.25/1b 0.5 $4.15
Prostrate Kochia $17.50/1b 0.25 $4.40
Sanfoin $1.40/1b 2 $2.80
Sandberg Bluegrass $26.00/Ib 0.25 $13.00/ac

Total $56.30/ac
Using the above data, the following table estimates equipment and labor costs for revegetation.

Acres Hours Equipment Cost Labor Cost
(%) $)
Waste Rock 10 | 10 hrs grader 800 400
3 hrsdrill 150 162

563
Roads 40 | 40 hrs 3,200 1,600
13 hrs 650 202

2,252
Ancillary Facilities 15 | 15 hrs 1,200 600
5 hrs 250 270

844
Revegetation Cost 9,909 3,234

Removal of Structures - Structure removal would consist mainly of removing process buildings,
office trailers, maintenance shops, and high-density polyethylene pipelines used by the project.
The model assumes that five workers would take 30 daysto remove the facilities and bury the
foundations.
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Table E-27. Industrial Mineral Mine Model Costs

Description of Activity Cost Iltem Unit Cost Total Cost
Permitting
Plan Preparation Two people five days, w/ computer
support $2,500
EA Preparation $80,000
Includes: Wetlands study $5,000
Restoration and reclamation $5,000
Wildlife/fisheries studies $10,000
Cultural survey $10,000
Bond Cost Estimated bond $24,000 5% for 10 $65,000
Permitting Total yrs $147,500
Open Pit Operation:
Capital Cost $400,000
Operating Cost - Labor $1,800,000
Operating Cost - $240,000
Equipment
$2,440,000
Exploration Activity Total
Reclamation:
Earth Work
Regrading
Equipment*: D9N Dozer $155/hr $107,000
Labor*: operator $40/hr $22,760
Applying top soil
Equipment*: 615 Scraper $100/hr $98,800
Labor*: operator $40/hr $40,080
Revegetation
Equipment* : 14-G Grader $80/hr
Small Tractor and seed drill $50/hr $10,000
Seed mixture $56.30/ac
Labor*: Grader operator $40/hr
Total earth work and 2 laborers $27/hr $3,234
revegetation $282,000
Structural remov al 2.5 ton truck for 80 days $60/day
Equipment Ho-lift equipment, 24ft boom-7.7mt lift $165/day
D9N Dozer for 2 days $155/hr $7,370
Labor 5 person crew for 80 days at 8 $27/hr $32,400
Total Structural removal hours/day $39,770
Reclamation Total $321,800
Total Cost of Project $2,909,300

*See estimated time to complete task in the information abov e.

Alternative2: State Management

General: Determining the costs of the State M anagement Alternative for al of the statesin the
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EIS study areawould not be practical for thisexercise. Therefore, the following cost calculations
assume that the state program is based on current State of Nevadaregulations. A review of the
state programs reveasthat they are smilar in requirements for posting bond for reclamation,
surfece and ground water, and reclamation.

This andysis assumes that the state would require that a Plan of Oper ations be submitted. The
state would still require reclamation, the posting of bond, and monitoring for compliance. The
andysis further assumesthat no environrmental review of the projed would be required for
cultural resources, cave resources, or wildlife.

Permitting and Environmental Cog:
Plans of Operations - The operator would have to submit a Flan of Operations to the state but not

to BLM. The project would not undergo environmenta review, and the operator would not have
to pay for an environmentd assessent.

Reclamation Cost: Reflecting general state programs, reclamation is required for soil and slope
stabilizationonly. Therefore, thisandysis assumes tha the sate would require only grasses for
soil stability and that wildlife and fisheries habitat would not have to be restored. The company
would have to reclaim any disturbance caused by the operation.

The seed mixture under Alternative 2 would contain the following grasses:

Seed Mixture:
Species $/lb (PLS) Drilledrae  Pricelac
Slender Wheatgrass $1.25/1b 31lbs $3.75/ac
Western Wheatgrass $3.00/1b 2 lbs $6.00/ac
Basin Wildrye $5.60/1b 1lb $5.60/ac
Thickspike Wheatgrass $3.25/1b 051b $4.15/ac
Sandberg Bluegrass $26.00/Ib 0.251b $13.00/ac

Total $32.50/ac

The following cost calculations show the cost for the seed mixture under Alternative 2.

Waste Rock 10 acres $325.00
Roads 40 acres $1,300.00
Ancillary Facilities 15 acres $487.50

Total  $2,112.50

Total Estimated Cost Changes: Total cost savings for this strip mine under Alternative 2 are
summarized in Table E-28.
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Table E-28. Alternative 2 -- Changes in Costs for a Industrial Mineral Mine
Project

Total Project Cost under Alternative 1 (Existing $2,909,300
regulations)

Change in Caosts under Alternative 2 due to

Elimination of Environmental review (80,000)
Change in Seed cost (1,500)
Total Change in Costs under Alternative 2 (81,500)
Total Project Cost under Alternative 2 (State $2,827,800
Management)

Percent Change in Costs from Alternative 1to Alternative - 3%

2

Alternative 3: Proposed Action

General: Under the Proposed A ction more costs could berequired because of common vari ety
determination. Impads to the industry, however, would be minimal because BLM and industry
are generaly following these procedures in authorizing oper ations and reclamation. Any
operaionwithin a mneral withdrawd aea would have the addtional cost in time and morey to
complete avalidity exam of the daims. These types of actions, however, would not occur often
andfor this model are assumed to involve no cost.

For this project the soil stability design limit would not be approached because of reclamation.
Any steep slopes could have some erosion control problems, but the model assumes that no
additional cost of erosion control blarkets would be needed above erosion and sed ment control
structures.

Permitting and Environmental Cod:

Bonding - The bonding of the operation would become 100% of the reclamation costs. For this
operation the cost of reclamation is $321,800. A bond at 5% for 10 years would cost $161,000.

Common Variety Determinations - Common variety determinations could berequired for
industrial mineral operations. This determination would verify that the mineral is locatable under
the Mining Law or salable under the Mineral Materials Act of 1947.

Average cost = $30,000 per examination.

The cost to the operator isassumed to be $30,000 for preparation work for BLM. The andysis
assumes that 10% of the exploration model and 50% for the strip mining activities would require
this added cost.

Total Estimated Cost Changes: Estimated cost changes are summarized in Table E-29.
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Table E-29. Alternative 3 -- Change in Costs for an Industrial Mineral Mine

Project

Total Project Cost under Alternative 1 $2,909,300
Bond changes between Alternative 3 and 1. $96,000

Total Project Cost under Alternative 3 $3,005,200

Percent Change in Costs from Alternative 1 to Alternative 3
3%

Change in Costs Assuming Validity Exam Is Conducted

Change in Costs under Alternative 3 due to Validity Exam

$30,000
Total Project Costs $3,035,200
Percent Change in Costs from Alternative 1 to Alternative 3 4%

Alternative 4: Maximum Protection

General: Under Alternative 4, bonding, ingpection and enforcement, soil stability, topsoil, and
revegetation would directly affect strip mining.

The waste rock desgn and road designs would be incorporated into the mine design and would
not usually involve mgjor costs Thismodel assumes that Alternative 4 would incur no more
costs for road and slope stability design standards.

The acid rock drainage testing would be completed during the environmental review. The model
assumes that the kinetic test would be included in the review. No other tests would be run unless
acid generation potential changes from the rock types tested.

Permitting and Environmental Cog:

Bonding - Bonding would not change from that outlined for the Proposed Action except that
more money would be added. for major environmental events Other than for petroleum spills,
strip mines would not need to address added costs for mgor environmental problems. Any
petroleum spill would require removing the contaminated soils and trucking them to an approved
disposal ste for treatment. No other chemicals are expected to be used onsite. This model
assumesthat the operator would build an oil treatment facility onsite and this ste would handle all
spills from the operation.

[ngpections - Operatorswould be required to hire third-party contractorsto monitor their
operations. Monitoring the operation quarterly, the contractor could complete the inspection and
prepare the report in a 10-hour day. No environmental samples would be collected.

Common Variety Determinations - For industria minerals common variety determination and
validity examswould berequired to deermire if the mneral islocaable under the Mining Law or
salable under the Minera Materias Act of 1947. Common variety determinations would be
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required under the reclamation and strip mining models. The average cost per examination is
$30,000. An operation would have an unknown cogt if a dlam isin production and production is
lost due to the clamant’ sassising BLM inthe exam. This modd assumesthat industry would
carry the cost to complete the project.

Reclamation Cost:

Earth Work - Under Alternative 4 thetopsoil woud be removed by soil horizons. The operation
would remove the topsoil just asunder other dternatives, but increased travel timesto s ockpile
locationswould decrease the efficiency of the earth moving equi pment by not allowing bladesto
cut as deeply as possible. But the increased travel timeswould not be so great asto doublethe
time needed to removethe topsoil.

Under the other dternatives, earth moving equipment would move the soil and colluvium in one
or two passes, mixing the materia together. The material would then be removed into different
locations on either side of the road or drill pads. The travel distance would remain the same, but
the efficiencies of the equipment would decrease. The efficiencies were estimated from the
Caterpillar Performance Handbook (Caterpillar Inc. 1996) as 0.83. For Alternative 4 the
efficency would be etimated at 0.75. Thistimeamountsto about 1 hour differencein the time
needed to complete the dirt work.

Production rae

Equipment 615 Scraper

Capacity 16 yd?*

Average haul distance 1000 ft
Cydetime

Cycles per hour 13.33 cycles per minute
Correctionfactors

L oad factor 0.9

Job efficiency 0.75

Eff. Load capacity 10.8 yd®

Hourly production 144 yd¥/hr
Cost Rates

615 scraper $100/ hr

Operaor $ 40/hr

Using the above data, the following table estimates equipment and labor costs for regrading.

A-186



Appendix E: Changesin Mineral Activity

Acres Quantity Hours | Equipment Labor Cost

Cost
Waste Rock 10 24,200 168 $16,800 $6,720
Roads 40 96,800 672 67,200 26,880
Ancillary Facilities 15 36,300 252 25,200 10,080
Cost of Applying Topsoil 109,200 43,680

Revegetation - Under Alternative 4 only native species could be used in revegetation. The open
pit model outlinesthe seed mixture that would be used by this alternaive. All other agpects of
seeding the st rip mine project would remain the same. Uding the above dat g, the following table
estimat es equipment and labor costs for revegetation.

Acres | Time Equipment | Labor Cost

Cost
Waste Rock 10 10 hrs grader $800 $400
3 hrsdrill 150 162

total 950
Roads 40 40 hrs 3,200 1,600
13 hrs 650 202

total 3,800
Ancillary Facilities | 15 15 hrs 1,200 600
5 hrs 250 270

total 1,425
Cost of Revegetation 12,425 $3,234

Soil Stability - To meet the stability standard for Alternative 4, more measures would need to be
implemerted. Any steep slopes could have some erod on control problems but the added cog of
erosion control blankets would be needed above standard erosion and sediment control structures.
For analysis purposes, the project would need erosion control blarkets on the waste rock piles (20
acres) and the roads (20 acres) for atotd of 40 acres. Erosion control blank ets cost $0.45/yd?,
and the project would cost $87,120.

Wetlands- Under Alternaive 4 all wetlands must be regored within 10 years after final closure
and reclamation of anoperation. If this regoration is not possible, then 1.5times the amount of
the areadisturbed or lost would need to be replaced. Reclamation is usualy successful in
restoring wetlands to proper functioning condition within 10 years. But open pit operations do
remove wetlandsin placing the pit and wage rock dumps. Thismodd assumes that 10 acres of
wetlands would be lost with the replacing of waste rock dumps.

Offdte mitigation is estimated to cost the same as stream restoration under Alternative 4 of the

A-187



Appendix E: Changesin Mineral Activity

placer mining model. For alternative 4 themodel assumes $2,500/acre (INTER-FLUVE, Inc.
1991), which is needed to mee the 10-year requirement for properly functioning condition for
wetlands. A streamrestoration cost of $2,500/acre was used for this alternative. The project
would reclaim 15 acres at a cost of $37,500.

Total Estimated Cost Changes: If the exploration operation is not in an areawithdrawnfor
minerals, the project would incur the costs shown in Table E-30.

Table E-30. Alternative 4 -- Change in Costs for an Industrial Mineral Mine
Project
Total Project Cost under Alternative 1: $2,909,200
Change in Costs under Alternative 4 due to:
Third-Party Monitoring; 40 hrs at $50/hr/year for 10 years 20,000
Applying Top Soil 152,880
Bonding 96,000
Re-vegetation Cost 2,516
Soil Stabilization 87,120
Validity Exam 30,000
Wetland Restoration 37,500
Total Change in Costs under Alternative 4: 426,000
Total Project Costs under Alternative 4: $3,335,200
Percent Change in Costs from Alternative 1 to Alternative 4: 15%
Alternative 5

General: Under Alternaive 5 more costs could berequired because of common vari ety
determination. Impads to the industry, however, would be minimal because BLM and industry
are generaly following these procedures in authorizing operations and reclamation. Any
operaionwithin a mneral withdrawd area would have the addtional cost in time and money to
complete a validity exam of the dainms. These types of actions, however, would not occur often
and for this model are assumed to involve no cost. No vaidity exam would be required before the
oper ation can begin.
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Total Estimated Cost Changes: Estimated cost changes are summarized in Table E-31.

Table E-31. Alternative 5 -- Change in Costs for an Industrial Mineral Mine
Project
Total Project Cost under Alternative 1 $2,909,300
Bond changes between Alternative 5 and 1. $96,000
Total Project Cost under Alternative 5 $3,005,200
Percent Change in Costs from Alternative 1 to Alternative 5 3%

Small Underground Mine Operation

This underground operation disturbs less than 5 acres and processes ore ina small heap leach
operation. Thisoperation is standard for very small mining companies and individual miners. The
operation is uses two 1,000-foot inclined shafts at a 45° angle

Resource size: 100,000 tons

Production rate: 30 tons per day

Minelife: 3 years mining and 2 yearsreclamation
Average grade: 0.55 oz. per ton @ $300/0z.

Stope dimersions.  100ft x 100ft x 50ft

Equipment used: Single leg drill, LHD-3.5 cu. yd.,single compressor ventilation system one
maintenance trucks, 2@25 KW generators, and two pickups for mining.

Fuel: two 500 gdlon aove ground tanks with lesk detection system.

Processing: The operation uses cornventual hegp leach technology. Chemicals used for
this process are on the site. A construction material dump isonsite, and a
bio-remediation facility is onsite to process minor petroleum spills.

Crew: 5 workers

Housing: Nearby towns

Permitting: Joint federal/state coordination, cultural field gudies

Reclamation: Postmining recontouring and revegetation, stream restoration, water
stahilization and recharge, chemical stahilization, wildlife red amation
projects

The development of an underground mine is extensive and costly. For this operation it is assumed
that the operator isasmall miner who owns or is borrowing most of the equipment to do the
work. The operator does not receive a salary but gains any profits from mining the ore.

Permitting and Environmental Costs: Under thisoperation, the prospector or miner would
submit a Notice to BLM. The document (Notice) will range in sizeand technical sophistication.
Permitting and environmentd costs are difficult to determine by ageneralized method. Thecosts
of permit authorization and environmenta documentation vary greatly because of ste-specific
conditions. Depending on the ore body sought, its location, and other local environmental
conditions, the cost can cover a broad range
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The Notice is usually hand written, includes a map, and would take an estimated 8 hours for 3
days to compile and provideinformationto BLM. Theestimated cost would be $660 based on
$28/hr.

Capital Cost: These capitd cods are from Mining Cost Service (Western Mine Engineering,
Inc. 1997b) for end dice mining method adit entry (800tons/day). T he coss were proportiondly
reduced for this model’s production (100tons/day) and reserves. The leaching cost were
developed from Mine Cost Service from the Gold Hegp Leaching paper, C1.

Mine Development Cost Leach Facility Cost

Adit $99,375 Surface facilities site clean up
Drift $13,650 4.5 acres @ $3,000 $13,500
Cross Cut $3,512
Ore pass $4,170 Leach Field $28,23
7
Vent $23,100 Recovery $1,000
Utilities $9,000

Equipment: It is assume that the operator owns the load, dump, and haul (LHD); single leg
drills; ventilaion systenm generators utility vehicles; and any other startup egquipment.

Total cost is $200,000.
Operation Cost:

Based on the Mining Cost Service's model (Western Mine Engineering, Inc. 1997b), supplies cost
$4.97/ton. For this operation we used $1.00/ton, which is an estimated proportiona cost for the
mining and an egimated $1.00/ton for hegp leach supplies. Thiswould give us a total of
$200,000 for supplies.

The equipment costs, except for the ventilation system, are based on 250 working days. The
operator would not have afull crew, and employees would be switching jobs from one day to the
next. Production would be maintained a an average of 100 tons/day.

LHD $25.00/hr $187,500.00
Drills $0.40/hr $3,600.00
Ventilaion System  $0.60/hr $5,400.00
Utility Vehides $6.62/hr $1,700.00

Labor cost are variable, depending on whether the operator is paying wages or employees expect
to get their wages from the operation’s profits. For this mode the operator is paying wages to six
employees, all of which can do any of the jobs a the mine and leach facility. On average, the
mine could produce 100 tong/day.
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6 Miners $28/hr @ 10hr/day @ 300days/yr @ 3 years
$252,000

Reclamation Cost: This mode assumes that the waste rock dump and the leach pad would be
regraded with a D6 cat with a U blade.

Chemical Stabilization - Chemical stahilization would involve neutralizing the cyanide content of
the heap leach pads and processing facilities. Operating costs would include any capital itemssuch
as pumps, piping, maintenance, and power. Cogtsfor materiasinclude the use of chemicas. The
following figures were derived from submitted bond calculations and actual numbers from
operations that have met closure. This reclametion involves heap flushing with water only. No
other chemicds are added.

Cost of regrading and top soiling:

Production ree

Equipment D6N. and U Blade
Average dozing distance 270 ft
Production 300 yd*/hr

Correctionfactors
Operator average 0.75
Material - loose stockpile/.ripped or blaged 1.20 or .08
Type dozing - slot to side by side 1.20
Job efficiency 0.83
Weight correction 0.83
Hourly Productionrate 223 yd*/hr

Cost Rates
Bulldozing (D9N) $150/ hr
Operaor $40/hr

Using the above data, the following table estimates equipment and labor costs for regrading.
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Acres Cubic Yards Hours Equipment Labor Cost

Cost
Waste Rock 1 200 1 $150 $40
Ancillary Facilities 4 1,500 6 $900 $240
Cost of Recontouring $1050 $280

Revegetation - Revegetation would require scarifying and preparing the ground for seeding.
Seeds would be planted with drill seeding equipment. Aspects of wildlife habitat enhancement
and wetland reclamation would be included in revegetation.

Production rates

Equipment Small tractor and seed drill
Seed ng width 10 feet
Operating speed 2.5 mph
Production rae 0.33 hr/ac
Travel length 4356 ft/ac
For 5 acres will require 2 hours to complete.
Cost rates
Tractor and seed drill $50/hr @2  $100.00
Labor (2) $27/hr @2  $108.00
Seed Mixture
Species $/Ilb (PLS)  Drilled rate (Ibs) Pricelac
Slender Wheatgrass $1.25/1b 3 $3.75
Western Wheatgrass $3.00/1b 2 $6.00
Fourwing Saltbrush $3.00/1b 1 $8.00
Y ellow Sweetclover $0.60/1b 0.5 $0.30
Basin Wildrye $5.60/1b 1 $5.60
Shadscde $6.50/1b 2 $13.00
Small Burnett $0.90/1b 2 $1.80
Thickspike Wheatgrass $3.25/1b 0.5 $4.15
Progtrate Kochia $17.50/Ib 0.25 $4.40
Sanfoin $1.40/1b 2 $2.80
Sandberg Bluegrass $26.00/Ib 0.25 $13.00/ac
Total $56.30/ac
Total seed needs 5 acres at $56.30/ac $281.50

Removal of structures - Structure removal would consist mainly of removing process buildings,
office trailers, maintenance shops, and high-density polyethylene pipelines used by the project.
The model assumes that five workerswould take 30 days to remove the facilities and bury the
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foundations.

Total Estimated Cost Changes. Estimated cost changes are sunmarized in Table E-32.

Table E-32. Underground Model Costs

Description of Activity Cost Item Unit Cost Total Cost
Permitting
Plan Preparation 3days at 8 hours 28/hr $660.00
Permitting Total $660.00
Underground Mining
Activity:
Capital Cost Mine Development $143,800
Leach Facility $51,780
Equipment/ used and owned $0
$195,500
Operating Cost
Labor $252,000
Equipment $198,000
Supplies $200,000
$650,000
Underground Activity Total
$845,700
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Reclamation:
Earth Work
Regrading
Equipment D6N Dozer 150/hr $1,050
Labor: operator 40/hr $280
Revegetation
Equipment
Small Tractor and seed drill 50/hr $100
Seed mixture 56.30/ac $281.50
Labor: 2 laborers 27/hr $108
Chemical Stabilization
Estimated 100,000 tons, Operating Cost 0.07/ton $7,000
rinsing time 2 years Materials Cost 0.05/ton $5,000
Labor: 2 people, 12 hours/day, 5 27/hr $6,400
days/wks
Structural remov al 60/day $600
Equipment 165/day $1,650
2.5 ton truck for 10 days
Ho-lift equipment, 24ft boom-7.7mt lift
Labor 27/hr $6,480
3 person crew for 10 days at 8
hours/day
$29,000
Total Cost of Underground Project $875,400

Alternative 1: No Action
Costs would not change under Alternative 1 becausethe regulations would not change.
Alternative2: State Management

General: Altemative 2 isbased on only the dates’ regulating mining on public lands.
Determining costs for this aternative for al of the states involved in mining would not be
practical for thisexercise. Therefore, the following cost calculations would be based on the
assumptionsthat the state program would be based on current State of Nevadaprogram. A
review of the date programs reveds that they are smilar in posting bondsfor reclamation and in
surfacewater, ground water, and reclamation requirements This analyd sasaumes that the state
would require a Plan of Operations, reclamation, and monitoring for compliance.

Permitting and Environmental Costs:
Notice Preparation - The operator would have to submit a Notice-like document to the state but

not to BLM. The operator would still prepare aNotice. There would be no cost saving to the
operator under Alternative 2.

Reclamation Costs. It isassumed that the statewould requirereclamaion of thistype of
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operaionand no cost savingswould result.

Total Estimated Cost Changes. Total cost savings for this Underground project under
Alternative 2 are summearized in Table E-33.

Table E-33. Alternative 2 -- Changes in Costs for Underground Project

Total Project Cost under Alternative 1 (Existing $875,400
Regulations)

Total Change in Costs under Alternative 2 0
Total Project Cost under Alternative 2 (State $875,400
Management)

Percent Change in Costs from Alternative 1to Alternative 0
2

Alternative 3: Proposed Action

Generd: Unde the Proposed Action all mining operations would be required to submit Plans of
Operations. Bonding and a potentid validity exam would add cost to the underground mine
model. The performance standards are basically being followed now. Therefore, in this model
the soil stability design limit would not be approached because of reclamation. Any steep slopes
could have some eosion cortrol problems but the model assumes that no additional cost of
erosion control blarkets would be needed above erosion and sediment control structures.

Permitting and Environmental Costs: Permitting and environmentd costs are hard to
determine in a generalized way. The costs of permit authorizations and environmental
documentation greatly vary with site-gpecific conditions. Depending onthe ore body and its
location and other local environmental conditions, the cost can cover aboard range. For the
following costs several mining companies and consultant firms were contacted. These costs ae
averaged and shownin Table E-34.

Plans of Operations - The operation would be filed under a Plan of Operations. Under Alter native
3 al mining must submit a Plan of Operations. The operator would pay for the environmental
analysis, which would include a wetlands study, steam restoration/reclametion plan, cultural
aurvey, and awildlife/fisheriesfidd study.

Bonding - The Proposed Action would strengthen bonding to include thebonding of Plans at
100% of reclamaion cost. Bonding woud be usad to reclaimsites if operators could not
complete their reclamation obligations. The bond amount would change to cover the estimated
cost to reclaim the operation. This modd assumes that the operator is buying an annuity bond
and paying insurance premiums & an estimated 5% of the bond amount.
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Vdidity Exams - The Proposed Actionwould require BLM to conduct a validity exam before
goproving a Plan of Operations for an areawithdrawn from the mining laws. These costswould
remain the same as outlined for exploration under the Proposed Action.

Total Estimated Cost Changes: Estimated cost changes are summarized in the Table E-34.

Table E-34. Alternative 3 -- Change in Costs for Underground Project
Total Project Cost under Alternative 1 $875,400
Change in Costs under Alt.3 due to Plan of Operations 2,500
Change in Costs under Alternative 3 due to EA $80,000
Includes Wetlands study 5,000
Restoration/reclamation plan 5,000
Wil dlif effi sherie s studies 10,000
Cultural survey 10,000

Change in Costs under Alternative 3 due to Bonding

5% for 10 yrs $7,900
Total Change in Costs under Alternative 3 $120,400
Total Project Costs under Alternative 3__ 995,800
Percent Change in Costs from Alternative 1 to Alternative 3 10%

Change in Costs Assuming Validity Exam is Conducted
Change in Costs under Alternative 3 due to Validity Exam 10,000
Total Project Costs under Alternative 3 $973,300
Percent Change in Costs from Alternative 1 to Alternative 3 11%

Alternative 4: Maximum Protection

General: Thesetype of standards and criteriaunder Alternative 4 would affect underground
mining. Bonding, inspection and enforcement, replacing topsoil, and revegetation would directly
affect underground mining.

The automatic stay for gppeds under Alternative 4 would delay underground mining and result in
the codts of lost time and the delay of potentid future profits. The cost of ddaysare addressed in
the following discount cash flow analysis.

Permitting and Environmental Costs:

Bonding - For underground mines most spills tha would involve more cogs for major
environmental problemswould be cyanide or petroleum spills. For this modd any petroleum spill
would beremoved with the contam nated soils and trucked to an approved disposd dte for
treatment. This model assumes that the operaor would build an oil treatment facility onsite to
handle dl spills from this operation. Because esimating the cost of each type of spill scenario
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would be difficult, this analys sassumes that potential cyanide spills would add $60,000 more to
the bond amount, placing the current estimated bond at $29,000.

The andysis again assumes that the operator is purchasing an annuity bond from an agency and
would pay an insurance premium for the bond. Thisinsurance would cost the operator 5% of the
bond amount for 5 years through project operation and reclamation.

Inspections - Under Alternaive 4 operators would have to hire third-party contractors to monitor
their operations Contractors would have to nonitor operations quarterly and could conmplete
ingpections and prepare reportsin a 10-hour day. Environmenta samples would be taken during
operations. These samples would be used for acid/base accounting to monitor the acid rock
drainage potential and for the 31-element analysis of water quality areasthroughout the mne
Thismodel assumes costs from the Nevada Division of Environmental Protection’s Profile 1
analyss. These samples would be collected only to verify operator results.

L abor
40 hrs @ $50/hr/year for 5 years $10,000
(Davis and Bacon)
Lab work
Acid/Base accounting $33.08/sample @ 20 samples $700
Profile | $354.24/sample @ 20 samples $7,000

Total cost $17,700

Vdidity Exams - Under Alternative 4 validity exams would need to be conducted before BLM
approves Plansof Operations. These costswould remainthe sameas outlined for exploraion
under Alternative 3.

Reclamation Costs:

Topsoil - Under Alternative 4 the topsoil would be removed by soil horizons. Operations would
remove the topsoil asunder other dternatives, but increased trave timeto stockpile steswould
decrease the efficiency of the earth moving equipment by not allowing the blade to take as deep a
cut as possible. But the increased travel times would not be so great as to double the time needed
to remove topsoil.

Under the other alternativesearth moving equipment would mix the soil and colluvium together
as it moves theminone or two passes. Under Alterndive 4 the material would beremovedto
different locations on either side of theroad or drill pads. The travel distance would remain the
same, but the efficiencies of the equipment would decrease. Efficiencies were estimated from the
Caterpillar Performance Handbook (Caterpillar Inc. 1996) as0.83. For Alternative 4 the
efficiency would be estimated at 0.75, about 1 hour more needed to complete the dirt work under
the other alternatives. Under the mainmodd the caterpillar would be able to place the topsoil on
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the heap leach pads and waste rock dumps. However for this fine of work a scraper would be
required over and above the cost of the caterpillar work.

Production rae

Equipment 615 Scraper

Capacity 16 yd?*

Average haul distance 1000 ft
Cycletime

Cycles per hour 13.33 cycles/minute
Correctionfactors

L oad factor 0.9

Job efficiency 0.75

Eff. Load capacity 10.8 yd®
Hourly production 144 yd®/hr
Cost Rates

615 scraper $100/hr

Operaor $ 40/hr

Using the above data, the following table estimates equipment and labor costs for regrading.

Acres Cubic Yards Hours Equipment Labor Cost

Cost
Waste Rock 1 200 1.4 $140.00 $56.00
Ancillary Facilities 4 1,500 10 $1,000.00 $400.00
Cost of Recontouring $1,140.00 $456.00

Revegetaion- Under Alternative 4 only native species would be used in revegetation. The
underground model outlines the seed mixture that would be used. All other aspects of seeding the

project would remain the same asunder Alternative 1.

Seed Mixture (Mining Cost Service)

Species Amount
Sanberg Bluegrass 20%
Indian Rice Grass 20%
Blue Grama 20%
Thickspike Wheatgrass 10%
Sand Dropseed 10%
Blue Flax 10%
Purple Coneflower 5%
Prairie Coneflower 5%
Scarlet Globemal low 5%
Utah Sweet Vetch 5%
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Total seed needs 5 acres at ($9.50/Ib @ 10Ibs/ac) $95/ac $475

Soil Sability - To meet the stability standard for Alternative 4, other measures would need to be
implamerted. Any steep slopes could have some erodon control problems but the added cog of
erosion control blarkets would be needed above standard erosion and sediment control structures.
For analysis purposes, the following acreage would need erosion control bankets: waste rock 1
acresand leach pads 3 acres, for atotd of 4 acres. Eroson control blankets cost $0.45/yd?. For 4
acres @ 4,840 yd?/acre, for atotd 0f19,360 yd? to be covered, the total cost would amount to
$8,700.

Wetlands- Alternative 4 would require that any wetlands would have to be restored within 10
years after amine closes and isreclamed. If thisgoa cannot be reached, then 1.5 times the
amount of disturbed or lost land would need to be replaced. Reclamationis usudly successful in
restoring wetlands to proper functioning condition within 10 years. But open pit mines do
remove wetlandsin plecing the pit or the wage rock dumps. Thismodd assumes that 1 acre of
wetlands would be lost to waste rock dumps.

The cost of offste mitigation is estimated at the same cost as stream restoration under Alternative
4 of the placer mining model. For Alternative 4, the model assumes $2,500/acre (INTER-
FLUVE, Inc. 1991), which is needed to meet the 10-year requirement for wetlands in properly
fundioning condtions. This analysis assumes streamrestoration cost to be $2,500/acre for 1
acres for atotal cost of $2,500.

Total Estimated Cost Changes: If the operation is not within a withdrawn area, the project
would incur the costs shown in Table E-35.
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Table E-35. Alternative 4 -- Change in Costs for an Underground Project

Total Project Cost under Alternative 1: $875,400
Change in Costs under Alternative 4 due to EA $80,000
Includes Wetlands study 5,000
Restoration/reclamation plan 5,000
Wildlife/fisheries studies 10,000
Cultural survey 10,000

Change in Costs under Alternative 4 Due To:
Bond Cost 19,700
Third Party Monitoring 17,700
Applying Top Soil 1,600
Revegetation Cost 190
Soil Stabilization 8,700
Validity Exam 10,000

Total Change in Costs under Alternative 4:

137,890
Total Project Costs under Alternative 4: 1,013,290
Percent Change in Costs from Alternative 1 to Alternative 4: 16%

Alternative 5
Same as Alternative 3 except no validity exam would be required before an operation could begin.

Total Estimated Cost Changes. Estimated cost changes are summarized in the Table E-36.

Table E-36. Alternative 5 -- Change in Costs for Underground Project

Total Project Cost under Alternative 1 $875,400
Change in Costs under Alternative 5 due to Plan of

Operations $2,500
Change in Costs under Alternative 5 due to EA $80,000
Includes Wetlands study 5,000
Restoration/reclamation plan 5,000
Wildlife/fisheries studies 10,000
Cultural survey 10,000

Change in Costs under Alternative 5 due to Bonding 5%
for 10 yrs $7,900
Total Change in Costs under Alternative 5 $120,400
Total Project Costs under Alternative 5 995,800
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Percent Change in Costs from Alternative 1 to Alternative 5 10%

Open Pit Modé

The open pit model is for a medium-sized gold mineof alarger mning company.

Resource size: 7,000,000 tons

Production rate: 4,000 tons per day

mire life: 6 years mning and 4 yearsreclamaion

Average grade: 0.053 oz. per ton @ $300/0z. Strip ratio: 2:1
Pit dimensions: 1000 ft x 900 ft x 130 ft deep

Equipment used: Rotary drill (GD-25C), hydrauic crawler drill (HDR12E), air compressor,
four loaders (988-B), four 50-ton rear-dump trucks (733), dozer (D-8)
dozer (TD-25), grader, 4,000 gal water truck , two maintenance trucks,
and two pickups

Fuel: 10,000 gallon portalde tark gasoling 50,000 gallon portalle tarks for
diesdl and propane
Processing: The operation uses corventual hegp leach technology. Chemicals used for

this process are on the site. A construction material dump isonsite, and a
bioremediation facility is onsite to process minor petroleum spills.

Crew: 60 workers

Housing: Nearby towns

Permitting: EIS completed in 18 months, high public interest, baseline studies required
to complete EI S, extensve joint federd/state coordination, cultural field
studies

Reclamation: Postmining recontouring and revegetation, stream restoration, water
stahilization and recharge, chemical stabilization, wildlife red amation
projects

Note: Waste rock dumps were built to the grade standards outlined for each alternative, i.e.
Altemative 3 states a 21 slope or a stable sysem, whereas Alterndive 4 states a 3:1 slope.
Roads would be huilt to meet standards for the alternative. Thepit would have a small pit lake.
Ground water would flow irto the pit lake and evaporate The pit lake would not oveflow
seasonaly. Materid at the site has been tested and shows no acid generation potentia. The
waste rock would have a 30% swdl factor.

The modd was derived from Mining Cost Services (Western Mine Engineering, Inc. 1997b), CM
Appendix D4. The difference between the cost index for the original mode development and the
cost index for this modd development was dight. Therefore, adjustments did not need to be
made.

Permitting and Environmental Cog:
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Plan of Operations - Permitting and environmental costs are hard to determine in a generalized
way. The costs of permit authorizations and environmental documentation highly vary with site-
specific conditions. Depending on the ore body and its location and other local environmental
conditions, the cost can cover abroad range. The operator would pay for the EI'S, which would
include hydrological and hydrogeology reports, acid rock drainage andysis, cultural surveys, soil
and vegetation field surveys, fish and wildlife field surveys, Endangered Species Act Section 7
consultation, and pit water quality andyds. The costs developed for this model and alternatives
were derived from several mning companies and consultant firms.

Bonding - The operation would require a Plan of Operations. The bond would be for 100% cost
of the redamation. Closing the heap leach pads and the rest of the mine would cost $2,000/ecre.
Thismodd assumesthat the operator is purchasng an annuity bond from an agency and would
pay an insurance premium for the bond at an estimated 5% of the bond amount per year. The
model further assumesthat the operator has agood credit rating and has the assets to back the
bond.

Reclamation Cost:

Earthwork - The earthwork would consist of recontouring the waste rock dump, leach pads,
roads, and ancillary facilities and covering all these features with topsoil. The dump had been
built to easily conform to the dope requirement. The amount of materiad moved and the amount
of time needed to move the material is estimated below for analysis purposes.

Regrading:
Production rae
Equipment DON and U Blade
Average Dozing distance 300 ft
Fina dope configurations 2.5H:10V (40%)
Production 500 yd*/hr
Correctionfactors
Operator average 0.75
Material - loose sockpile 1.20
Type dozing - slot to side by side 1.20
Job efficiency 0.83
Weight correction 0.83
Hourly Produdionrate 372 cu. yd./hr
Cost Rates
Bulldozing (D9N) $155/hr
Operaor $40/hr

Using the above data, the following table estimates equipment and labor costs for regrading.
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Acres Quantity | Time (hours) Equipment Labor Cost

(yd®) Cost
Waste Rock 120 2,800,000 7,526 $1,166,530 $301,040
Roads* 200 250,000 672 104,160 26,880
Ancillary Facilities 150 150,000 403 62,465 16,120
Leach Pads 125 200,000 536 83,080 21,440
Total Cost for Regrading $1,416,235 $365,480

*Assumption that ripping production is the same as blading work.
Applying Top Soil:
The growth mediumwould be applied to an average thicknessof 6 inches, using a scraper.

Production rae

Equipment 615 Scraper

Capacity 16 yd?

Average haul distance 1000 ft
Cycletime

Cycles per hour 13.33 cycles per mnute
Correctionfactors

L oad factor 0.9

Job efficiency 0.83

Eff. Load capacity 14.4 yd®
Hourly production 159.4 yd
Cost Rates

615 scraper $100/ hr

Operaor $40/hr

Using the above data, the following talde estimates equipment and labor costs for applying top
soil.

Acres | Quantity (yd®) Hours Equipment Cost Labor Cost
Waste Rock 120 290,400 1,821 $182,100 $72,840
Roads 200 484,000 3,036 303,600 121,440
Ancillary Facilities 150 363,000 2,277 227,700 91,080
Leach Pads 125 302,500 1,897 189,700 75,880
Total Cost of Applying Top Soil $903,100 $361,240

Revegetation - Revegetation would consigt of scarifying and preparing the ground for seeding.
Drill seeding would be applied. Aspects of wildlife enhancement and wetlands reclamation would
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be included in reveget ation.

Production rates

Equipment 14-G Grader with scarifier

Scarifying width 10 feet

Operating speed 1.0 mph

Production rae 1.0 hr/ac

Equipment Smadll tractor and seed drill

Seeding width 10 feet

Operating speed 2.5 mph

Production rae 0.33hr/ac

Travel length 4356.0 ft/ac

Cost rates

Tractor and seed drill $50/hr

14-G Grader $80/hr

Operator - grader $40/hr

Labor (2) $27/ac

Seed Mixture
Species $/lb (PLS) Drilled rae Pricelac
Slender Wheatgrass $1.25/1b 3.01lbs $3.75/ac
Western Wheatgrass $3.00/1b 2.01lbs $6.00/ac
Fourwing Saltbrush $3.00/1b 101b $8.00/ac
Y ellow Sweetclover $0.60/1b 051b $0.30/ac
Basin Wildrye $5.60/1b 101b $5.60/ac
Shadscde $6.50/1b 201bs $13.00/ac
Small Burnett $0.90/1b 2.01lbs $1.80/ac
Thickspike Wheatgrass $3.25/Ib 051b $4.15/ac
Prostrate Kochia $17.50/1b 0.251b $4.40/ac
Sanfoin $1.40/1b 2.01bs $2.80/ac
Sandberg Bluegrass $26.00/1b 0.25 lbs $13.00/ac
Tota $56.30/ac
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Acres Hours Equipment Cost ($) Labor Cost ($)
Waste Rock 120 | 120 (grader) $9,600 $ 4,800
39 (drill) 1,950 2,106

6,756
Roads 200 200 16,000 8,000
66 3,300 3,564

11,260
Ancillary Facilities 150 150 12,000 6,000
50 2,500 2,700

8,445
Leach pads 125 125 10,000 5,000
41 2,050 2,214

7,038
Cost of Reseeding $90,899 $34,384

Chemical Stabilization - Chemical stahilization would involve neutralizing the cyanide content of

the heap leach pads and processing facilities. Operating costs include any capital itemssuch as
pumps, piping, maintenance, and power. Costsfor materiasinclude the use of chemicas. The
following figures were derived from submitted bond calculatiorns and actual numbers from
operations that have met closure. This reclametion involves heap flushing with water only. No

other chemicds are added.

Removal of Structures - Structure removal would consist mainly of removing powerlines, process

buildings, office trailers, maintenance shops, and high- density polyethylene pipedines used by the
project. The mode assumes that five workerswould take 80 daysto remove the facilities and
bury the foundations.

Total Open Pit Costs:

Table E-37 liststotd cods for the open pit mining modd.

A-205




Appendix E: Changesin Mineral Activity

Table E-37. Open Pit Model Costs

Description of Activity Cost Item Unit Cost Total Cost
Permitting Environmental and Engineering
Plan Preparation Departments Several Weeks $10,000
EIS preparation 600,000
Includes: Wetlands Study $5,000
Water-Related Reports $200,000
Restoration and Reclamation $5,000
Wildlife/Fisheries Studies $10,000
Vegetation/soil Report $5,000
Cultural Survey $20,000
Bond Cost Estimated Bond $2,891,842 5% for 1,445,921
10yrs
Permitting Total 2,055,921
Reclamation
Capital Cost 14,000,000
Operating Cost - Labor 10,368,000
Operating Cost -
Equipment
1,382,400
Exploration Activity Total
$25,750,400
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Reclamation:

Earth Work
Regrading
Equipment*: DON Dozer 155/hr 1,416,235
Labor*: operator 40/hr 365,480
Applying top soil
Equipment*; 615 Scraper 100/hr 903,100
Labor*: operator 40/hr 361,240
Revegetation
Equipment* 14-G Grader 80/hr
Small Tractor and seed drill 50/hr 90,899
Seed mixture 56.30/ac
Labor*: Grader operator 40/hr 34,384
Total earth work and 2 laborers 27/hr
revegetation 3,171,338
Chemical Stabilization
Estimated 7,000,000 Operating Cost 0.07/ton 490,000
tons, Materials Cost 0.05/ton 350,000
rinsing time 3 years Labor: 2 people, 12 hours/day, 5 27/hr 505,440
days/wks 1,345,440
Total Chem. Stabilization
Structural remov al 60/day
Equipment 2.5 ton truck for 80 days 165/day
Ho-lift equipment, 24ft boom-7.7mt lift 155/hr 20,480
D9N Dozer for 2 days
27/hr 8,100
Labor 5 person crew for 80 days at 8 106,880
Total Structural removal hours/day 4,623,558
Reclamation Total
Total Cost of Open Pit Project $32,429,879

*See estim ated time to complete task in information above.

Alternative 1: No Action

Costs would not change under Alternative 1 becausethe regulations would not change.

Alternative2: State Management

General: Determining costsfor Altemative 2 for dl of the states in the EIS study area woud not
be practical for this exercise. Therefore, the following cost cd culations assume tha the date
programsare based on current BLM regulations. A review of state programs reveals that they are
similar in requirementsfor posting reclamation bords, for surface and ground water, and for

reclamation.

This analys sasaumes that the statewould require a submission of a Plan of Operations Thestate
would still require redamation, the posting of bond, and monitoring for compliance, but not
environmental review for such values as cultural, cave, and wildlife resources.
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Permitting and Environmental Cods:

Plan of Operations - The operator would have to submit a Flan of Operations to the state but not
to BLM. The project would not undergo environmental review, and the operator would not pay

for an environmentd impact gatement.

Reclamation Cost: Thisanalysis assumes that the state requires reclamation and that the
company would have to reclaim any disturbance resulting from its operation. Reflecting genera
state programs, the purpose of reclamation would be only to stabilize soil and slopes. Therefore,
this analysis assumes tha the state would require only grasses for soil stability and that
reclamation wou d not require restoring wildlife and fisheries habitat.

Seed Mixture

Species $/lb (PLS)  Drilled rate  Pricelac
Slender Wheatgrass $1.25/1b 3lbs $3.75/ac
Western Wheatgrass $3.00/1b 2lbs $6.00/ac
Basin Wildrye $5.60/1b 1lb $5.60/ac
Thickspike Wheatgrass $3.25/1b 051b $4.15/ac
Sandberg Bluegrass $26.00/1b 0.25 $13.00/ac

Total  $32.50/ac

The following cost calculations show the cost for the seed mixture under Alternative 2.

Waste Rock 120 acres
Roads 200 acres
Ancillary Facilities 150 acres
Leach pads 125 acres
Total

$3,900.00
$6,500.00
$4,875.00
$4,062.50
$19,337.50

Total Estimated Cost Changes. Total cost savings for this open pit project under Alternative 2

are summarized in Table E-38.

Table E-38. Alternative 2 -- Changes in Costs for a Open Pit Project

Regulations)

Total Project Cost under Alternative 1 (Existing $32,429,879

Change in Seed Cost

Change in Costs under Alternative 2 due to
Elimination of Environmental Review

Total Change in Costs under Alternative 2

(600,000)
(14,161)
(614,161)

Total Project Cost under Alternative 2 (State Management) 31,815,718

Percent Change in Costs from Alternative 1 to Alternative 2 -2%

Alternative 3: Proposed Action
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General: Impactsto the industry under the Proposed Action would be dight because BLM and
industry are gererally following these procedures in authorizing operations and accepting final
closure and reclamation.Under the Proposed Action any operation within a mineral withdrawal
areawould have the added! cost in time and money of completing a validity exam of the claims.
Theadded cog to indugry would invol ve stabilizing the soil. Land use plansare assumed to
conform to mineral activity.

Reclamation would not approach the soil stability design limit. Any steep dopes could have some
eroson problems but this model assumes that no additional cost of eroson control bankes
would be incurred above erosion and sediment control structures.

The operation would have asmal pit lake. Thismoded assumes that ground water flowsinto the
pit and that for environmental and economic reasons 25% of the pit would be backfilled and the
pit lake would be covered. To offse the loss of hahitat from the open pit, a 200-acre vegetation
conversion would be completed with water developments.

Permitting and Environmental Costs:

Bonding - The Proposed Action would strengthen bonding to include bonding of Notice-level
operations at 100% of reclamation costs. Bonding would be used for reclaming sitesif operators
could not meet their reclamation obligations.

This model assumes that the operator is purchasing an annuity bond and paying an insurance
premium that would cost 2% of the bond amount, estimated at $4,623,558. T he bond would be
assessed on the estimated reclamation cost and for 10 years through mining and reclamation.

Vdidity Exams - This provigon requires that a vdidity exam be conducted before BLM approves
aPlan of Operations within an area withdrawn from the mining laws. These costs would remain
the same as outlined for exploration under Alternative 3.

Reclamation Costs:

Backfilling - In placer and strip mines after processing, materias mined are normally placed in the
mine opening a only minimal cost. Well-blasted rock, however, swells about 50% in volume, and
not all material would be returned to the pit. The rest of the materials would have to be reshaped
in place and reclamed. For thisoperation the modd assumesthat only 25% of the material would
need to be replaced into the pit. The pit would be only patidly filled for economic or
environmental reasons.

A study by BLM’s Nevada State Office (BLM 1998d) on the economics of pit backfilling found
that the cost of returning materid to apit ranged from $0.68 to $1/ton. This model uses the
average of the figures as $0.75/ton.

The mode assumes 7 millionstons of reserves and 14 million tons of overburden. Of this
overburden only 25% or 3.5 million tons would be returned to the pit. The remaining waste rock
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would be placed in a waste rock dump huilt to conform to the 3:1 dopestandard. The amourt of
material to be moved to complete the final contours would be 25% less than that moved under
Altemative 1. Therefore, 10.5 million tons of material would be placed in waste rodk dumps.
The current model shows that 2.8 milliontonsof material would have to be recontoured. With
25% of this material removed and placed in the pit, only 2.1 million tons of material would need
to be moved to recontour thewaste rock dumps. The hourly production rateis 372 yd*/hr.

Cost Rates
Bulldozing (D9N) = $155/hr
Operator = $40/hr

Using the above data, the following table estimates equipment and labor costs for recontouring.

Acres | Quantity (yd®) Time Equipment Labor Cost
(hours) Cost

Waste Rock 120 2,100,000 5645 $874,975 $225,800
Roads* 200 250,000 672 104,160 26,880
Ancillary 150 150,000 403 62,465 16,120
Facilities

Leach Pads 125 200,000 536 83,080 21,440
Total for Recontouring $1,124,700 $290,200

* Assumption that ripping production is the same as blading work.
Total cost of recontouring work for Alternative 3 = $1,414,920
The cost under Alternative 1 would amount to $1,781,715, and the cost under Alternative 3
would be $1,414,920. Alternative 3 would thus save $366,795 over Alternative 1 by recontouring
less material and retuming more to the pit.
$2,625,000 for backfilling minus the cost saving of recontouring—$366,795
For atotal cog of backfilling operationat 25% = $2,258,205.

Total Estimated Cost Changes. Estimated cost changesfor an open pit mine are summarized in
Table E-39.
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Table E-39. Alternative 3 -- Change in Costs for an Open Pit Project

Total Project Cost under Alternative 1 $31,562,426
Change in Costs under Alternative 3 due to
Bonding 364,700
Reclamation 2,258,200
Total Change in Costs under Alternative 3
Total Project Costs under Alternative 3 34,185,326
Percent Change in Costs from Alternative 1 to Alternative 3 8%

Change in Costs Assuming Validity Exam is Conducted

Change in Costs under Alternative 3 due to

Bonding 364,700
Reclamation 2,258,200
Validity Exam 10,000
Total Project Costs under Alternative 3 34,195,326
Percent Change in Costs from Alternative 1 to Alternative 3 8%

Alternative 4: Maximum Protection

Alternative 4 would directly affect open pit mining through requirements for bonding, ingpection,
and enforcement, backfilling, gabilizing soil, handling topsoil, and revegetation. The need for
validity exams, bonding criteria, and fish and wildlife hahitat and wetland protection could also
affect open pit operations. Waste rock and road designs would be incorporated into the mine
design and would not normally have a major economic cost. This model assumes no additional
cost for road and slope stability design standards under Alternative 4.

The acid rock drainage testing would be completed during the environmental review. This model
assumes that a kinetic test would be included in the review. No other tests would be run unless
the potential for acid generation changes from the rock types tested.

For ease of analysis, water from the mine is assumed not to require long-term treatment. The cost
of the different types of water treament vary grealy. |If water istreated, it would be difficult to
determine the duration of the treatment.

Permitting and Environmental Costs:
Bonding - Bonding under Alternative 4 would be as outlined for Alternative 3 but would include
more money to cover potential unplanned environmentd everts, which coudinvolve both

processing chemicals and chemicals used in labs and for equipment maintenance (fuels and
lubricarts).
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For open pit mines mogt spillstha would involve more costs for mgor environmental problems
would be petroleum and cyanide spills. For this model any petroleum spill would be renoved
with the contaminated soils and trucked to an approved disposal site for treatment. This model
assumesthat the operator would build an oil treatment facility onsite to handle dl spillsfrom this
operation. Because esimating the cost of each type of spill scenario would be difficult, this
andysis assumes for cyanide that $250,000 more would be assigned to the bond, placing the
current estimated bond at $4,983,658.

The analysis again assumes that the operator is purchasing an annuity bond from an agency and
would pay an insurance premium for the bond. Thisinsurance would cost the operator 5% of the
bond amount for 10 years through project operation and reclamation.

Inspections - Under Alternaive 4 operators would have to hire third-party contractors to monitor
their operations Contractors would have to monitor operations quarterly and could conplete
ingpections and prepare reportsin a 10-hour day. Environmenta samples would be taken during
operations. These samples would be used for acid/base accounting to monitor the acid rock
drainage potential and for the 31-element analysis of water quality areasthroughout the mne
Thismodel assumes costs from the Nevada Division of Environmental Protection’s Profile 11
analyss. These samples would be collected only to verify operator results.

L abor
40 hrs @ $50/hr/year for 10 years $20,000
(Davis and Bacon)
Lab work
Acid/Base accounting $33.08/sample @ 40 samples $1,323
Profile | $354.24/sample @ 40 samples $14,170

Total cost $35,493

Vdidity Exams - Under Alternative 4 validity exams would need to be conducted before BLM
approves Plansof Operations. These costswould remainthe sameas outlined for exploraion
under Alternative 3.

Reclamation Costs:

Backfilling - In placer and strip mines, materials mined are normally placed in the mine opening
after processing, and only minima cost is involved. Well-blasted rock would swell about 50% in
volume. The material would not go back completely into the pit. Therest must be reshaped in
place and reclaimed.

A BLM Nevada State Office (BLM 1998d) study on the economics of pit backfilling found that
the cost of returning material to a pit ranged from $0.68 to $1/ton. This model uses the average
of the figuresas $0.75/ton. Themodd assumes 7 millions tors of reservesand 14 million tons of
overburden and that 75% of the materiad would be required to fill up the pit and 25% of the
material would be placed in awaste rock dump. A tota of 10.5 million tons of material would be
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placed in the pit and would cost $7,875,000.

Theremaining waste rock would be placed in a wasterock dump. The dunp would bebuilt to
conform to the 3:1 slope standard. The amount of material to be moved to complete the final
contours—175,000 tons—would be 25% less than what would be moved under the Alternative 1
scenario. This analysis assumes that only 50 acres are now covered in waste rock dumps.

Hourly Production rate = 372 yd¥/hr
Cost Rates

Bulldozing (D9N) = $155/hr

Operator = $40/hr

Using the above data, the following table estimates equipment and labor costs for backfilling.

Acres | Quantity (yd® Hours Equipment Cost Labor Cost
Waste Rock 50 175,000 470 $72,850 $18,800
Roads* 200 250,000 672 104,160 26,880
Ancillary Facilities 150 150,000 403 62,465 16,120
Leach Pads 125 200,000 536 83,080 21,440
Total Cost To Recontour $322,600 $83,200

* Assumption that ripping production is the same as blading work.

The oost of recontouring under Alterative 1 would amount to $1,781,715, and the cost of
recontouring under Alternative 4 would amount to $405,800. Alternative 4 would save
$1,375,920 in recontouring costs because less mat erial would be recontoured and more would be
returned to the pit.

$7,875,000 for backfilling minus the cost saving of recontouring $1,375,920
For atotd cod of backfilling operation $6,499,080.

Topsoil - Under Alternative 4 the topsoil would be removed by sail horizons. Operations would
remove the topsoil asunder other dternatives, but increased trave timeto stockpile steswould
decrease the efficiency of the earth moving equipment by not allowing the blade to take as deep a
cut as possible. But the increased travel times would not be so great as to double the time needed
to remove topsoil.

Under the other alternativesearth moving equipment would mix the soil and colluvium together
as it moves theminone or two passes. Under Alternaive 4 the material would beremovedto
different locations on either side of theroad or drill pads. The travel distance would remain the
same, but the efficiencies of the equipment would decrease. Efficiencies were estimated from the
Caterpillar Performance Handbook (Caterpillar Inc. 1996) as 0.83. For Alternative 4 the
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efficiency would be estimated at 0.75, about 1 hour more needed to complete the dirt work under
the other aternatives.

Production rae

Equipment 615 Scraper

Capacity 16 yd®

Average haul distance 1000 ft
Cycletime

Cycles per hour 13.33 cycles per mnute
Correctionfactors

L oad factor 0.9

Job efficiency 0.75

Eff. Load capacity 10.8 yd?
Hourly production 144 yd¥/hr
Cost Rates

615 scraper $100/hr

Operaor $40/hr

Using the above data, the following table estimates equipment and labor costs of earthwork.

Acres Quantity (yd®) Hours Equipment Labor Cost

Cost
Waste Rock 50 90,750 630 $63,000 $25,200
Roads 200 484,000 3,361 336,100 134,440
Ancillary Facilities 150 363,000 2,520 252,000 100,800
Leach Pads 125 302,500 2,100 210,000 84,000
Total Cost for Earthwork $861,100 $344,500

Revegetation - Under Alternative 4 only native species would be used in revegetation. The open
pit model outlines the seed mixture that would be used. All other aspects of seeding the
exploration project would remain the same as under Alternative 1.
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Seed Mixture (Mining Cost Service)

Species Amount
Sanberg Bluegrass 20%
Indian Rice Grass 20%
Blue Grama 20%
Thickspike Wheatgrass 10%
Sand Dropseed 10%
Blue Flax 10%
Purple Coneflower 5%
Prairie Coneflower 5%
Scarlet Globemal low 5%
Utah Sweet Vetch 5%

Total $9.50/Ib @ 10lbs/ac $95/ac

Using the above data, the following table estimates equipment and labor costs of revegetation.

Acres Hours | Equipment Cost Labor Cost
Waste Rock 50 50 grader $4,000 $2,000
25 drill 1,250 1,350

4,750
Roads 200 200 16,000 8,000
66 3,300 3,564

19,000
Ancillary Facilities 150 150 12,000 6,000
50 2,500 2,700

14,250
Leach pads 125 125 10,000 5,000
41 2,050 2,214

11,875
Total Revegetation Cost $100,975 $30,828
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Soil Sability - To meet the stability standard for Alternative 4 other measures would need to be
implemerted. Any steep slopes could have some eros on control problems but the added cog of
erosion control blankets would be needed above standard erosion and sediment control structures.
For analysis purposes the following acreage would need erosion control blankets: waste rock 20
acres, roads 20 acres, leach pads 20 acres, for atotal of 80 acres. Erosion control blarkets cost
$0.45/yd?. For 80 acres @ 4840 yd?/acre, for atotd of 287,200 yd® to be covered, thetotal cost
would amount to $174,240.

Fish and Wildlife - Under Alternaive 4 within 10 years someareas of the mine might not retum to
the fish and wildife habitat of premning status. Some offsite mitigation woud be required to
offset thisloss. The common type of mitigation is vegetation manipulation. These types of actions
takemarginal halitat and changethe vegetation to amore suitable habitat. Conversations with
BLM biolog gsreved that the average cost of such manipulation amounts to $1,000/acre. This
analysis assunes that the pit and some of the haul roads would not be reclaimed withinthe 10
years and that 100 acres of vegetation would be manipulated at a cost of $100,000.

Wetlands- Alternative 4 would require that any wetlands would have to be restored within 10
years after amine closes and isreclaimed. If thisgoal cannot be reached, then 1.5 timesthe
amount of disurbed or lost land would need to be replaced. Reclamationis usudly successful in
restoring wetlands to proper functioning condition within 10 years. But open pit mines do
remove wetlandsin plecing the pit or the wade rock dumps. Thismodd assumes that 10 acres of
wetlands would be lost to waste rock dumps.

The cost of offsite mitigation is estimated at the same cost as stream restoration under Alternative
4 of the placer mining model. For Alternative 4 the model assumes $2,500/acre (INTER-FLUVE,
Inc. 1991), which is needed to meet the 10-year requirement for wetlandsin properly functioning
conditions. This analysisassumes streamrestoration cost to be $2,500/acre for 15 acres for a
total cost of $37,500.

Total Estimated Cost Changes: If the exploration operation is not within an area withdrawn for
minerals, the project would incur the costs shown in Table E-40.
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Table E-40. Alternative 4 -- Change in Costs for an Open Pit Project

Total Project Cost under Alternative 4: $31,562,426
Change in Costs under Alternative 4 Due To:
Bond Cost 418,400
Third Party Monitoring 35,500
Backfill Cost Minus Earthwork Cost 6,499,080
Applying Top Soil (58,740)
Revegetation Cost 6,520
Soil Stabilization 174,240
Habitat Restoration 100,000
Validity Exam 10,000
Wetland Restoration 37,500
Total Change in Costs under Alternativ e 4: 7,215,980
Total Project Costs under Alternative 4: 38,778,400
Percent Change in Costs from Alternative 1 to Alternative 4:
23%
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Alternative 5

Same a5 Alternative 3 except no vdidity examwould be required before operation could begin

There would be no added reclamation cost with backfilling.

Total Estimated Cost Changes. Esimated cost changesfor an open pit mine are summarized in

Table E-41.

Table E-41. Alternative 5 -- Change in Costs for an Open Pit Project

Total Project Cost under Alternative 1 $31,562,426
Change in Costs under Alternative 5 due to Bonding 364,700
Total Project Costs under Alternative 5 31,927,126
Percent Change in Costs from Alternative 1 to Alternative 5 1%

Cost M odel Summary

Table E-42 outlines the change in cost and the percentage of change in cost between Alternative 1
and the others alternatives analyzed in this EIS.

Table E-42. Total Cost of Mine Models

Altern ative Altern ative % Altern ative % Altern ative % Altern ative %
1 2 Change 3 Change 4 Change 5 Change
Small 20,320 19,870 -2 20,820 +2 61,790 +203 28,820 +2
Exploration
41,820 +105
Exploration 207,337 206,225 -1 208,697 0 319,514 +54 208,697 0
301,197 +45
Small Placer 319,320 311,400 -3 428,100 +34 483,320 +51 428,100 +34
438,100 +37
Placer 1,154,250 1,058,410 -3 1,238,050 +7 1,305,130 +13 1,238,00 +7
1,248,050 +5
Strip Mining/ 2,909,200 2,826,800 -2 3,005,200 +3 3,335,200 +15 3,005,200 +3
Industrial
Mineral 3,035,200 +4
Underground 875,400 875,400 0 963,300 +10 1,013,290 +16 963,300 +10
973,300 +11
Open Pit 31,562,462 30,948,300 -2 34,185,300 +8 38,778,400 +22 31,927,126 +1
34,195,300 +8
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Discounted Cash Flow

In response to public comments a sunmary of the discourted cash flow analyssdevel oped for
the Final Small Business and Regulaory Flexibility Act Analyss (USDI 2000) has been
incorporated into this EIS. The modeled operations were all projected to employ 500 or fewer
people But the placer and exploration operaions would be more likely to typify a mining firm
with the potentid to be faced with relaively greaer impacts due to theregulation.

The cost models suggest that different types of operations would be expected to face different
magnitudes of cost and profit changes. Theimpads can further be categorized by (1) those that
affect Existing Notices and Plans and (2) those that may affect new Notices and Plans.

New Notices and Plans

Pacer M oddls: The analysis modeled the annual costs and revenues of a amall and medium-size
placer mine. This approach (in contrast to an approach that modeled streams of costs and
revenues over the life of a mine) was chosen because placer operationstypically make decisionsto
operate on anannual basisin response to current commodity market conditions and other factors.
The gmall placer mine was assumed to bea Notice-levd mine tha would convert to aPlan of
Operations under the new regulations. The medium size placer model was assumed to be a Plan-
level operation under the existing and proposed regulations. This mode would not incur any
costsof “converting” to a Plan, but it would incur added reclamation and bonding costs. Both
models assumed that operatorsdid not incur |abor or capital costsand that annual bonding costs
amounted to 5% of total reclamation costs. |t was aso assumed that under the new regulations
added red ameation requirements might be imposed on these operations. Theserequiremerts were
modeled asan increase in reclamation costs from $10 to $17 pe stream foot.

Because placer mning activities are very sensitive to gold prices and ore grades BLM has
modeled a variety of different gold prices and ore grades. The results of the modelsfor the
medium and small placer mine show that these minescould face amud operating cost increases of
up to 11% and 13%, respectively. Reductions inannual profits for the medium and small mines
could range from 3% to 11% and 4% to 20%, respectively. The low end of the ranges represents
higher ore grades and a gold price of $350 per ounce; the high end represents lower grade ore and
agold price of $250 per ounce.

Per mitting costs were not included in the estimat es of annud cost and profit changes. Permit
cods are afixed cos that would be incurred before mining. T hese codts can be highly variable
depending onthe nature, scope, andlocation of the activities Permit cods could range from
under $1,000 up to $100,000. Datais not available on the distribution of these costs across
placer mining operations. In some locations, BLM is likely to bear a portion of these cods. If
BLM were to bear dl of these codts, the cost changesfaced by operators would include only
those for annud bonding and redametion.

The magnitude of permitting costs will obviously affect both costs and profits. BLM recognizes

that increases in upfront fixed permitting costs could result in some operators being precluded
frommining. Theregul aions—not including permit costs-wereestimaked to reduceannual profits
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by about $4,000 and $6,000 for the small and medium placer modd s respectively. Unde the low
gold price-low oregrade scenario ($250 per ounce, 0.014 ounces/ton) amual profits were
estimated to be about $20,000. These profits sugged that, giventhe model’ s assumptions, both
the small and medium placer mines could absorb at least some increases in permitting costs. The
extent to whichthey are able to do this depends on the magnitude of the permitting cods, ore
grades, available capitd, commodity prices, and management ability.

Open pit model: A medium-size open pit gold hegp leach mine was modded. T his minewould
submit a Plan under the existing and proposed regulations. Baseline permit costs were assumed
to range from $200,000 - $1 million. With the regulation, permit costs were modeled as
increasing from 0% to 50%. Under the regulation, backfilling was modeled to rangefrom 0% to
25%. The“with regulation” Stuation was also modded with and without a 1-year delay in
mining. The cost of this delay is modeled as the mine owner’s cost of capital multiplied by the
capital investment. Bonding costs under the existing regulaions were assumed to amount to 5%
of theredlamation costs. Under the proposed regulations it was assumed that these costswould
increase to 6%, representing aweighted average to account for the fact that corporate guarantees
will no longer be alowed.

The model results are sensitive to the timing of the cost and revenue flows, aswell asto the
absolute magnitudes of permitting costs, the price of gold, and the percent of pit backfilling
required. For example, delays, to the extent that they could be attributed directly to the

regulat ory changes, result in increased costs to mine owners as well as deferring variable mine
operating costsand revenues. But the extent to which the regulation will result in delays relative
to the existing basdine is not clear.

Across the“delay” and “no delay” models, the estimated cost changes range from 0% to 2%. The
upper end of the range represents a 50% increase in baseline permit costs of $1 million and 25%
backfilling. The lower end of the range represents no backfilling and changes in permit costs that
range from 0% to 50%. In some cases costs appear to decline under the proposed regulations
because including a delay in mining inthe modd also implies delaying variable operaing costs.
The delay in the occurrence of costs results in smaller costs on a present value basis.

Estimated changes in profits depend on assumptions about gold prices. At a price of $350 per
ounce, profits are estimated to decline from about 0% to11%. At agold price of $300 per ounce,
profits decline by 1.5% t012%. At a price of $250 per ounce they decline by 2% t013%. The
high end of each range is associated with basdine permit costs increasng from $1 million to $1.5
million and 25% backfilling.

Indusgtrid/ Strip: The industrial/strip mine was modeled as a gypsum mine operating under a Plan
under both the exiging and proposed reguaionrs. The effect of the new regulationswould beto
potentially increase permitting costs and to require added bonding costs. The model included
baseline permit costs ranging from $40,000 to $150,000, with up to a 50% increase in these cods.
Bonding cods were assumed to represent 5% of reclamation costs. Costswereestimated to
increase from 5% to 9%. The lower end of the range represents an increase in baseline permit
costs of $40,000; the upper end of the range represents a50% increase in baseline permit cods of
$150,000. Profits were estimated to decline by 8% t015% at a price of $7 per ton. The declines
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ranged from 6% to 11% at $8 per ton. Annual bonding costs and one-time permitting cods are
the main components of the cost increases in this model. The requirement to bond at actual
reclamation costs increases annual bonding costs from an estimated $6,500 to $16,000. If annual
bonding costs were about $10,000, costs are estimated to increase by 5.5% and profits decline by
9% (assuming baseline permit costs of $100,000 increase by 50%).

Underground: A small notice-level underground mine was modeled under the assumption that this
mine would operate for 5 years and be reclaimed for 2 years. The mgor change under the
proposed regulations would be increased permitting, reclamation, and bonding costs. The
operaionwould berequired to file a Plan under the proposed regulations Baseline permit costs
were assumed to be$10,000, and these costswere modeled to increase to dther $50,000 or
$100,000. The model incorporated a 2-year delay in mining (relative to the base case) aswell asa
“no delay” scenario.

Results from the modd reveal that the reduction in profits could range from 2% to 62%,
depending on changes to permitting costs, the price of gold, and the extent to which “delays”
were attributed to the regulation. If there are no delays (relative to the existing baseline) the
model resultsindicat e profit reductions by 2.3% to 5% if the price of gold is $350 per ounce; by
4.0%1t0 8.4% if the price of gold is$300 per ounce; and by17% to 36% if the price of gold is
$250 per ounce. Thelow end of each range is associated with baseline permitting costsincreasing
from $10,000 to $0,000; the upper end of each range is associated with pamitting coss
increasing from $10,000 to $100,000.

Exploration: Two exploration modd swere deved oped: a amall and medium-szed exploration
operation. The smal exploration modd assumed aNotice-level operation that would be
completed within a month. Baseline permit costs were assumed to be $200. This operation was
assumed to remain at aNotice level under the proposed regulatiions. The mgor change would be
increased reclamation and bonding costs. This project was modeled as disturbing 1 to 2 acres,
and redamation costs were edimated at $750. The operator was assumed to rely on a cash bond.
The cost of the bond is modeled as the foregone interest that the miner would have earned on the
bond amount.

The medium-size exploration modd was assumed to require aNotice under the existing
regulations. Under the proposed regulations the operation would be required to filea Plan. This
operation was model ed as disturbing 4 acres. Baseline permit costs were assumed to be $1,000.
It was assumed that thisoperation would be completed inunder a year.

The primary factors responsible for the cost increases were bonding and permitting. The model
assumed that a bond could be obtained for a cost equivalent to10% of the total reclamation cost.
Results for both models were calculaed with and without a validity exam. Validity exams were
estimated to cost $10,000 per exam For rdatively small operations-such as many exploration
activities—validity exam costs could represent a significant portion of permitting costs.

Increases inthe magnitude of the permitting cod significarntly affects any potential cost increases
For both of the exploration models there would be adistribution of permit costs under the
proposed regulations. But datais not readily available to characterize these distributions. For the
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medium exploration model, permit costs were assumed to increase from a baseline level of $1,000
by $2,000 to $100,000, with the pamit costs evenly digributed between thelevels Resultsfrom
the model suggeds that cost increases would range from 5% to 48%, with the weighted average
cost increase being 24.4%. If avalidity exam were not required, the range of cost increases
would be 1% to 44%, with a weighted average of 20.1%.

For the small exploration model, permitting costs were assumed to increase from a baseline level
of $200 to between $500 and $20,000. The extent to which costs increase depends on whether
vaidity exams are required and whether BLM bears any of the increased permitting cods. Itis
likely that not all exploration activities will require validity exams, and in some cases BLM may
bear some of the permitting costs. For the case where a vdidity examis required and BLM does
not bear any of the permitting costs, the cost increases could range from 54% to 150%. The high
estimateisbased on permit cods increasing from $200 to $20,000. Thelow estimateisbased on
permit costs increasing from $200 to $500. If a validity exam isnot required, the cost increases
are gnaller: the range is8% to 104%. Thelow estimateisbased on permit cods increasing from
$200 to $500; the high estimate is based on permit costs increasng from $200 to $20,000. If
BLM bearsdl of the permitting costs and no validity exam isrequired, the cos increase is
edtimated at about 2%. T he wide range of cost estimates generated by this mode highlights the
difficulty in estimating the potential cost increases associated with the regulation.

The large percentage cost increasesfor the exploration modd sneed to be put in pergpective. For
the medium exploration modd, baseline permit cost were modeled at $1,000; for the small
exploration model these costs were modeled as being basically $0. In both cases, large

per cent age increases can be generated by relatively small absolute cost changes. Cost changesin
the order of several hundred dollars—or even several thousands of dollars-- would be unlikely to
have significant impacts, but do generate large percentage changes. But permit costs that
increased from a baseline level of $0 to $50,000 or $100,000 could have significant impacts over
the longer term.
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State
Alaska

Arizona

Endangered, Threatened, and Proposed Species Known to Occur on BLM -Administered Lands
FE= federal ly endanger ed; FT=federally threat ened; PE=proposed endangered; PT=proposed thr eatened

Class

Bird
Bird
Bird
Bird
Mammal

Mammal

Common Name

Eskimo curlew
Short-tail ed albatross
Spectacled eider
Stellar's eider
Canada lynx

Steller’s (Northern) sealion

Amphibia Sonoratiger selamander

Bird
Bird
Bird
Bird
Bird
Bird
Bird
Bird
Bird
Bird
Fish
Fish
Fish
Fish
Fish
Fish
Fish
Fish
Fish
Fish

Bald eagle

Brown pelican

Cactus ferruginous pygmy-owl
Cdliforniacondor

Mexican spotted owl

Northern aplomado fa con
Peregrine falcon

Southwestern willow flycatcher
Whoaoping crane

Y uma clapper rail

Beautiful shiner

Bonytail chub

Colorado squawfish

Desert pupfish

Gila topmi nnow

Little Colorado spinedace
Loach minnow

Razorback sucker

Sonora chub

Spikedace

Scientific Name

Numenius borealis
Phoebastris albatrus
Somaeria fischei
Polystricta stdleri
Lynx canadensis

Eumetopias jubatus

Ambystoma tigrinum stebbinsi
Haliaeetus leucooephalus

Pelecanus accidentalis

Glaucidium brasilianum cactorum

Gymnogyps californianus

Strix occidentalis lucida

Falco femoralis septentrionalis
Falco peregrinus

Empidonax traillii extimus
Grus americana

Rallus longirodris yumanensis
Cyprinellaformosa
Giladegans

Ptychocheilus lucius
Cyprinodon macularius
Poeciligpsis ocddentalis

L epidomeda vittata
Rhinichthys (=Tiaroga) cobitis
Xyrauchen texanus
Giladitaenia

Meda fulgida

Status

-
m

LI R

e
FE
FE
FE (XN)
T
FE
FE (S/A)
FE
FE
FE
T
FE
FE
FE
FE
T
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Endangered, Threatened, and Proposed Species Known to Occur on BLM -Administered Lands
FE= federal ly endanger ed; FT=federally threat ened; PE=proposed endangered; PT=proposed thr eatened

Fish
Fish
Fish
Fish
Fish
Mammal
Mammal
Mammal
Mammal
Mammal
Mammal
Mammal
Mammal
Mollusk
Plant

Plant

Plant
Plant
Plant
Plant
Plant
Plant

Plant
Plant

Plant
Plant
Plant
Plant

Reptile

Virgin River chub
Woundfin

Yaqui catfish

Yaqui chub

Yagui topmi nnow
Black-footed ferret
Hualapai Mexican vole
Jaguar

Jaguarundi

Lessa long-nosed bat
Mexican gray wolf
Ocelot

Sonaran pronghorn
Kanab ambersnail
Arizona agave

Arizonacliffrose

Arizona hedgehog cactus

Brady pincushion cactus

Canelo Hill s ladies tresses

Cochise pincushion cactus

Huachuca water umbel
Jones cycladenia

Kearneys bluestar

Nichol's Turk's head cactus

Peebles Navajo cactus
Pima pineapple cactus
Siler pincushion cactus

Welsh's mi lkweed

Desert tortoise (Mojave pop.)

Gila robusta seminuda

Plagopterus argentissimus

Ictalurus pricei

Gila prupurea

Poeciligpsis ocddentalis sonoriensis
Mustela nigripes

Microtus mexcanus hualapaiensis
Panthera onca

Felis yaguarundi

Leptonycteris curasoae yababuenae
Canislupus ba leyi

Felis pardalis
Antilccapraamericana

Oxyloma Haydeni kanabensis
Agave arizonica

Purshia subintegra

Echinocereus triglochidiatus arizonicus
Pediocact us bradyi

Spiranthes delitescens

Coryphantha robbinsorum

Lilaeopsis schaffneriana ssp recurva
Cycladenia humilis var. jonesii

Amsonia kearneyana

Echinocactus horizonthal onius var. nicholii

Pediocactus peeblesianus var. peeblesianus

Coryphantha scheeai var. robustigina
Pediocectussilei
Asclepias wel shii

Gopherus agassizii

FE
FE
T
FE
FE
FE
FE
FE
FE
FE
FE
FE
FE
FE
FE
FE

FE
FE
FE
FT
FE
FT
FE

FE
FE
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Endangered, Threatened, and Proposed Species Known to Occur on BLM -Administered Lands
FE= federal ly endanger ed; FT=federally threat ened; PE=proposed endangered; PT=proposed thr eatened

Reptile  New Mexican ridge-nosed rattlesnake

Amphibia Cdliforni ared-legged frog
Amphibia
n Desert slender salamander

Arthropo Conservancy fairy shrimp
Arthropo Kern primrose sphinx moth
Arthropo Longhorn fairy shrimp

Arthropo Valley dderberry longhorn beetle
Arthropo Vernal pod fairy shrimp
Arthropo Vernal pod tadpoleshrimp
Bird Aleutian Canada goose

Bird American peregrine falcon

Bird Bald eagle

Bird Brown pelican

Bird Californi a condor

Bird Coastal California gnatcat cher
Bird Inyo California (=brown) towhee

Bird Least Bell'svireo

Bird Marbled murrelet

Bird Mountain plover

Bird Northern spotted owl

Bird Southwestern willow flycatcher
Bird Y uma clapper rail

Fish Cowhead Lake tui chub

Fish Desert pupfish

Fish Lahontan cutthroat tr out
Fish Lost River sucker

Fish Modoc sucker

Fish Mohave tui chub
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Crotalus willardi obscurus

Rana aurora draytonii

Batrachosepsaridis
Branchinecta conservetio
Euproserpinus euterpe
Branchinecta longiantenna
Desmocerus califarnicus dimorphus
Branchinecta lynchi

Lepidurus packardi

Branta canadensis leucopareia
Falco peregrinus anatum
Haliaeetus leucocephal us
Pelecanus accidentalis
Gymnogypscalifornianus
Polioptila californica californi ca
Pipilo crissalis eremophilus

Vireo bdllii pusillus

Brachyramphus marmoratus mar moratus
Charadrius montanus

Strix occidentalis caurina

Empidonax traillii extimus

Rallus longirogris yumanensis

Gila bicolor vaccaoeps

Cyprinodon macularius

Oncor hynchus clarki henshawi

Deltistes (=Catostomus) luxatus
Catostomus microps

Gilabicolar mohavensis

FT

FE

FE

FE

FE
FE

FE

FE

FE

R

FE
FE
PE
FE

FE
FE

FE
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Endangered, Threatened, and Proposed Species Known to Occur on BLM -Administered Lands
FE= federal ly endanger ed; FT=federally threat ened; PE=proposed endangered; PT=proposed thr eatened

Fish
Fish
Fish
Fish
Fish*
Fish*

Fish*

Fish*

Fish*

Fish*
Fish*
Fish*
Mammal
Mammal
Mammal
Mammal
Mammal
Mammal
Mammal
Mammal
Plant
Plant
Plant
Plant

Plant

Plant
Plant

Plant

Owens pupfish

Owens tui chub

Shortnose sucker

Unarmor ed three-spine stickl eback

Chinook salmon, winter-run

Coho salmon (Central California ESU)

Coho salman (Southern OR/Nartern
Steelhead trout (CA Centrd Valey ESU)

Steelhead trout (Central CA Coast ESU)

Steelhead trout (Klamath Mountain
Province ESU)

Steelhead trout (Northern CA ESU)
Steedhead trout (Southern CA ESU)
Amargosavde

Fresno kangaroo rat

Giant kangaroo rat

Peninsular bighorn sheep

San Joagqui n kit fox

San Joaguin Valley woaodrat
Stephen'skangaroo rat

Tipton kangaroo rat

Amargosa nitawort

Ash Meadows gumpl ant
Bakersfield cactus

Beach layia

Cdiforniajewelflower

Coachella Valley milk-vetch
Cushenbeary budkwheat

Cushenber ry milk-vetch
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Cyprinodon radiosus

Gilabcdor sydei

Chasmistes brevirostris
Gastaosteus acul eatus williamsoni

Oncarhynchus tshawytscha

Oncorhynchus kisutch

Oncorhynchus kisutch
Oncorhynchus mykiss
Oncorhynchus mykiss

Oncorhynchus mykiss
Oncorhynchus mykiss
Oncorhynchus mykiss

Microtus californicus scirpensis
Dipodomys nitratoides exilis
Dipodomys ingens

Ovis canadensis cremnobates
Vulpes macr otis mutica
Neotoma fuscipes riparia
Dipodomys stephensi
Dipodomys nitr atoides nitratoides
Nitrophila mohavensis
Grindelia fraxino-pratensis
Opunti a treleasel

Layia carnosa

Caulanthus californicus

Astragalus lentiginosus var. coachellae
Eriogonum ovalifolium var. vineum

Astragalus dbens

FE
FE

FE
FE
FE

FE
FE
FE

FE
FE



Appendix F: Plant and Animal Lists

Endangered, Threatened, and Proposed Species Known to Occur on BLM -Administered Lands
FE= federal ly endanger ed; FT=federally threat ened; PE=proposed endangered; PT=proposed thr eatened

Plant

Plant

Plant
Plant
Plant
Plant
Plant
Plant
Plant
Plant
Plant
Plant
Plant
Plant
Plant
Plant
Plant
Plant

Plant

Plant
Plant
Plant
Plant
Plant
Plant
Plant
Plant
Plant

Plant

Cushenberry oxytheca
El Dorado bedgraw

Fish Slough milk-vetch
Fleshy owl's clover
Hoover's wool ystar
Indian Knob mountain balm
lone manzanita

Kern mdlow

Lane Mtn. milk-vetch
Layne's butterweed
McDonald's rock-cress
Menzies wal Iflower
Mexican fremontia
Munz's oni on

Nevin's barberry

Otay tarplant

Parish's daisy

Peirson's milk-vetch

Pine Hill ceanothus

Pine Hill flannelbush

Red Hillsvervain

San Benito evening-primrose
San Jacinto Valley crownscale
San Joaquin Val ley orcutt grass
San Joaquin woolly threads
Santa Ana River wodystar
Slender orcutt grass

Slender- horned spineflower

Spring-loving centaury

Oxythecaparishii var. goadmaniana

Galium californicum s9. sierrae

Astragalus lentiginosusvar. piscinensis

Castilleja campestris ssp. sucaulenta
Eriastrum hooveri

Eriodictyon altissimum
Arctostaphylos myrtifolia
Eremalche kernensis

Astragalus jaegerianus
Seneciolayneae

Arabis mcdonaldana

Erysimum menziesii
Fremontodendron mexicanum
Allium munzii

Berberis nevinii

Hemizonia conjugens

Erigeron parishii

Astragalus magdalenae var. peirsonii

Ceanothus roderickii

Fremontodendron californicum ssp.
decumbens

Verbena cal ifornica

Camissonia benitensis

Atri plex coronatavar. Notatior
Orcuttiainaequalis

Lembertia cangdonii

Eriastrum densifolium ssp. sanctorum
Orcuttiatenuis

Dodecahema leptoceras

Centaurium namophilum

FE
FE

0

FE

FE
FE

FE
FE
FE
FE

FE

0

FE

FE

FE

FE
FE

FE



Colorado

Appendix F: Plant and Animal Lists

Endangered, Threatened, and Proposed Species Known to Occur on BLM -Administered Lands
FE= federal ly endanger ed; FT=federally threat ened; PE=proposed endangered; PT=proposed thr eatened

Plant
Plant
Plant
Plant
Reptile
Reptile
Reptile
Reptile

Arthropo
Arthropo
Bird
Bird
Bird
Bird
Bird
Bird
Bird
Bird
Bird
Fish
Fish
Fish
Fish
Fish
Fish
Mammal
Mammal
Mammal

Mammal

Springville clarkia

Stebbins morning glory
Thread-leaved brodiaea

Tripl e-ribbed milk vetch
Blunt-nosed leopard lizard
Coachella Valleyfringetoed lizard
Desert tortoise (Mojave pop.)

Giant garter snake

Pawnee montane skipper
Uncomphagre fritillary butterfly
American peregrine falcon
Bald eagle

Eskimo curlew

L east ten (interior pop.)
Mexican spotted owl
Mountain plover

Piping plover
Southwestern willow flycatcher
Whoaoping aane

Bonytail chub

Colorado squawfish
Greenback cutthroat trout
Humpback chub

Pallid sturgeon

Razorback sucker
Black-footed ferret
Black-footed ferret
Canada lynx

Gray wdf

Clarkia springvillensis
Calystega stebhinsii
Brodiaeafilifolia
Astragalus tricarinatus
Gambeliasilus
Umainornata
Gopherus agassizii

Thamnophis gigas

Hegerialeonardus montana
Bolariaimproba acocnema
Falco peregrinus anatum
Haliaeetus |eucocephal us
Numenius borealis

Sterna antillarum

Strix occidentalis lucida
Charadrius montanus
Charadrius melodus
Empidonax traillii extimus
Grus americana
Giladegans

Ptychocheilus lucius
Oncorhynchus clarki gomias
Gilagypha

Scaphirhynchus albus
Xyrauchen texanus

Mustela nigripes

Mustela nigripes

Lynx canadensis

Canis lupus

PT
FE
FT
FE

FE

Ll

FE
FE

FE
FE

g

FE
FE
FE
FE
T
FE
FE
FE
FE (XN)
FE
T
FE



Idaho

Appendix F: Plant and Animal Lists

Endangered, Threatened, and Proposed Species Known to Occur on BLM -Administered Lands
FE= federal ly endanger ed; FT=federally threat ened; PE=proposed endangered; PT=proposed thr eatened

Mammal

Mammal Preble's meadow jumping mouse

Plant
Plant
Plant
Plant
Plant
Plant
Plant
Plant
Plant

Plant

Bird
Bird
Bird
Fish
Fish
Plant
Fish
Fish
Fish*

Fish*

Fish*

Mammal
Mammal
Mammal

Mammal

Grizzly (=brown) bear

Clay-loving wild budkwheat
Colaado hutterfly plant
Dudley bluffs bladderpod
Knowlton cactus

Mancos mil k-vetch

Mesa Verde cactus

North Park phacelia
Osterhout milkvetch
Penland al pine fen mustard

Picean ce twinpod

American peregrine falcon
Bald eagle

Whoaping crane

Bull trout (Columbia River pop)
Bull trout (Jarbridge River pop)
Ute ladies-tresses

Kootena River white sturgeon

Sockeye sal mon

Chinook salmon, fall run (Snake River pop)
Chinook salmon, spring/summer run (Snake

River pop)

Steelhead trout (Snake River Basin ESU)

Gray wdf

Grizzly (=brown) bear

Lynx

Northern Idaho ground squirrel

Ursus arctos
Zapus hudsonius preblei

Eriogonum pelinophilum

Gaura neomexicana ssp. cloradensis

L esquerella congesta
Pediocadus knowltonii
Astragalus humillimus
Sclerocactus mesae-verdae
Phacelia formosula
Astragalus osterhoutii
Eutrema penlandii

Physaria obcordata

Falco peregrinus anatum
Haliaeetus |eucocephal us
Grus americana
Salvelinus confluentus
Salvelinus confluentus
Spiranthes diluvialis
Acipenser transmontanus

Oncorhynchus nerka
Oncorhynchus tshawytscha
Oncarhynchus tshawytscha

Oncorhynchus mykiss
Canis lupus

Ursus arctos

Lynx canadensis

Spermophilus brunneus brunneus

FT
FT
FE

FE

FE

FE
FE

FE

FE

FE

FE
FE



Montana

Appendix F: Plant and Animal Lists

Endangered, Threatened, and Proposed Species Known to Occur on BLM -Administered Lands
FE= federal ly endanger ed; FT=federally threat ened; PE=proposed endangered; PT=proposed thr eatened

Mammal
Mollusk
Mollusk
Mollusk
Mollusk
Mollusk
Mollusk
Plant
Plant

Plant

Arthropo
Bird
Bird
Bird
Bird
Bird
Bird
Bird
Fish
Fish
Mammal
Mammal
Mammal

Mammal

Arthropo
Bird
Bird
Bird

Woodland (Mountain) caribou
Banbury Springs limpet

Bliss Rapids snail

Bruneau Hot Springsnail

| daho springsnail

Snake Rive physa snail

Utah valvata snail
Macfarlanes four-o'clock

Ute ladies-tresses

Water howellia

American burying beetle
Bald eagle

Eskimo curlew

Least tean (interior pop.)
Mountain plover
Peregrine falcon

Piping plover

Whoaping crane

Bull trout (Columbia River pop)
Pallid sturgeon
Black-footed ferret

Gray wdf

Grizzly (=brown) bear

Lynx

Socorr o isopod
American peregrine falcon
Bald eagle

Brown pelican

Rangifer tarandus cari bou
Lanx sp.

Taylorcaoncha serpenticola
Pyrgulopsis bruneauensis
Pyrgulopsis idahoensis
Physa natricina

Valvata utahensis

Mirabil is macfarl anei
Spiranthes diluvialis

Howellia aquatilis

Nicrophorus americanus
Haliaeetus leucocephal us
Numenius borealis
Sterna antillarum
Charadrius montanus
Falco peregrinus
Charadrius melodus
Grus americana
Salvelinus confluentus
Scaphirhynchus albus
Mustela nigripes

Canis lupus

Ursus arctos

Lynx canadensis

Exosphaeroma thermophilus
Falco peregrinus anatum
Haliaeetus leucocephal us

Pelecanus occidentalis

FE
FE
=
FE
FE
FE
FE
T

T

FE

FE
FE

FE (S/A)

FE

FE

FE
FE

FE
FE

FE



Appendix F: Plant and Animal Lists

Endangered, Threatened, and Proposed Species Known to Occur on BLM -Administered Lands
FE= federal ly endanger ed; FT=federally threat ened; PE=proposed endangered; PT=proposed thr eatened

Bird
Bird
Bird
Bird
Bird
Bird
Bird
Fish
Fish
Fish
Fish
Fish
Fish
Fish
Fish
Fish
Fish
Fish
Mammal
Mammal
Mammal
Mammal
Mammal
Mollusk
Mollusk
Plant
Plant
Plant
Plant

Plant

Least ten (interior pop.)
Mexican spotted owl
Mountain plover

Northern aplomado fal con
Piping plover
Southwestern willow flycatcher
Whoaping crane
Arkansas River shiner
Beautiful shiner

Colorado squawfish

Gila topmi nnow

Gilatrout

Loach minnow

Pecos bluntnose shiner
Pecosgambusia
Razorback sucker

Rio Grande s lvery mi nnow
Spikedace

Black-footed ferret

Jaguar

L esse long-nosal bat
Mexican gray wolf
Mexican lang-nosed bat
Alamosa springsnail
Socorro Soringsnail
Gypaum wild-huckwhesat
Holy Ghost ipomapsis
Knowlton cactus

Kuenzler hedgehog cactus

L ee pincushion cactus

Sterna antillarum

Strix occidentalis lucida
Charadrius montanus

Falco femoralis septentrionalis
Charadrius melodus
Empidonax traillii extimus
Grus americana

Notropis girardi

Cyprinella formosa
Ptychocheilus lucius
Poeciligpsis ocddentalis
Oncorhynchus gilae
Rhinichthys (=Tiaroga) oobitis
Notropis simus pecosasis
Gambusia nobilis

Xyrauchen texanus
Hybognathus amarus

Meda fulgida

Mustela nigripes

Panthera onca

L eptonycteris curasocae yerbabuenae

Canislupus baileyi

L eptonycteris nivalis
Tryonia alamosae
pyroulopsis neomexicana
Eriogonum gypsophilum
Ipomopsis sancti-spiritus

Pediocadus knowltonii

Echinocereus fendlei var. KuenZeri

Coryphantha sneedii var. | egi

FE
FT
P'r
FE

FE
FE

FE
FE
FE

FE
FE
FE

FE
FE

FE
FE
FE
FE

FE
FE
FE



Nevada

Appendix F: Plant and Animal Lists

Endangered, Threatened, and Proposed Species Known to Occur on BLM -Administered Lands
FE= federal ly endanger ed; FT=federally threat ened; PE=proposed endangered; PT=proposed thr eatened

Plant
Plant
Plant
Plant
Plant
Plant

Reptile

Arthropo
Bird
Bird
Bird
Bird
Fish
Fish
Fish
Fish
Fish
Fish
Fish
Fish
Fish
Fish
Fish
Fish
Fish
Fish
Fish
Fish
Fish

Mancos mil k-vetch

Mesa Verde cactus
Sacramento prickly poppy
Sneed pincushion cactus
Todsen's pennyroyal

Zuni (=rhizome) fleabane

New Mexican ridge-nosed rattlesnake

Ash Meadows naucorid bug
Bald eagle

Mountain plover

Peregrine falcon

Southwestern willow flycatcher
Ash Meadows Amargosa pupfish
Big Spring spinedace

Bonytail chub

Bull trout (Jarbridge River pop)
Clover Valley speckled dace
Cui-ui

Desert dace

Devil's Hole pupfish

Hiko White River springfish

Independence Valley speckled dace

Lahontan cutthroat trout
Moapa dace

Nevada speckled dace
Pahranagat r oundtail chub
Pahrump poolfish
Railroad Valley springfish

Razorback sucker

Astragalus humillimus

Scleracactus mesae-verdae

Argemone Plieiacantha ssp.pinnatisecta

Coryphantha sneedii var. sneedii
Hedeama todsenii
Erigeron rhizomatus

Crotalus willardi obscurus

Ambrysus amargosus
Haliaeetus leucocephal us
Charadrius montanus

Falco peregrinus

Empidonax traillii extimus
Cyprinodon nevadensis mionectes
Lepidomeda mollispinis pratensis
Giladegans

Salvelinus confluentus
Rhinichthys osculus oligoparus
Chasmistes cujus

Eremichthys acros

Cyprinodon diabolis
Crenichthys baileyi grandis
Rhinichthys osculus |ethoporus
Oncor hynchus clarki henshawi
Moapa coriacea

Rhinichthys osaulus nevadensis
Gilardouda jardani

Empetri chthys latos
Crenichthysnevadae

Xyrauchen texanus

FE
T
FE
FE
FE

T
PT
FE (SIA)
FE
FE
e
FE
FE
FE
FE
e
FE
FE
FE
T
FE
FE
FE
FE
T
FE



Oregon

Appendix F: Plant and Animal Lists

Endangered, Threatened, and Proposed Species Known to Occur on BLM -Administered Lands
FE= federal ly endanger ed; FT=federally threat ened; PE=proposed endangered; PT=proposed thr eatened

Fish
Fish
Fish
Fish
Fish
Fish
Plant
Plant
Plant
Plant

Plant

Plant

Plant

Plant
Plant

Reptile

Arthropo

Arthropo
d

Bird
Bird
Bird
Bird
Bird
Bird
Bird
Bird
Bird

Virgin River chub

Warm Springs pupfish
Warner sucker

White River spinedace
White River springfish
Woundfin

Amargosa nitawort

Ash Meadows blazingstar
Ash Meadows gump ant
Ash Meadows ivesia

Ash Meadows mil kvetch

Ash Meadows sunray

Spring-loving centaury

Steamboat buckwheat

Ute ladies-tresses

Desert tortoise (M ojave pop.)

Fender's bluebutterfly
Oregon silverspot butterfly

Aleutian canada goose
American peregrine falcon
Bald eagle

Brown pelican

Cadliforni a condor

Eskimo curlew

Marbled murrelet
Northern spotted owl

Peregrine falcon

Gila robusta seminuda
Cyprinodon nevadensis pectaalis
Catostomus warnerensis
Lepidomeda albivallis
Crenichthys bail eyi baileyi
Plagopterus argentissimus
Nitrophila mohavensis
Mentzelia leucophylla

Grindelia fraxino-pratensis
Ivesiakingii var. eremica

Astragalus phoenix

Enciliopsis nudicaulisvar. corrugata

Centaurium namophilum

Eriogonum ovalifdium var. williamsiae
Spiranthes diluvialis

Gopherus agassizii

I cariciaicarioidesfenderi
Speyaia zerene hippolyta

Branta canadensis leucgpareia
Falco peregrinus anatum
Haliaeetus leucocephal us
Pelecanus accidentalis
Gymnogypscalifornianus

Numenius borealis

Brachyramphus marmoratus mar moratus
Strix occidentalis caurina

Falco peregrinus

FE
FE
T
FE

1

FE

FE
T
FE
FE
FE

FT
I_—l'
FE (S/A)



Appendix F: Plant and Animal Lists

Endangered, Threatened, and Proposed Species Known to Occur on BLM -Administered Lands
FE= federal ly endanger ed; FT=federally threat ened; PE=proposed endangered; PT=proposed thr eatened

Bird Short-tail ed albatross Phoebastris albatrus

Bird Western snowy plover (coastal pop) Charadrius alexandrinus nivosus
Fish Borax lake chub Gila boraxobius

Fish Bull trout (Columbia River pop) Salvelinus confluentus

Fish Bull trout (Klamath River pop) Salvelinus confluentus

Fish Foskett speckled dace Rhinichthysoscuus ssp. 3

Fish Hutton tui chub Gilabioolor s9. 1

Fish Lahontan cutthroat trout Oncor hynchus clarki henshawi
Fish Lost River sucker Deltistes (=Catostomus) luxatus
Fish Oregon chub Oreganichthys (=Hybopg's) aameri
Fish Shortnose sucker Chasmistes brevirostris

Fish Warner sucker Catostomus warnerensis

Fish* Chinook salmon, fall run (Snake River pop) Oncarhynchus tshawytscha
Chinook salmon, spring/summer run (Snake

Fish* River pop) Oncorhynchus tshawytscha

Fish* Coho salmon (Oregon Coast ESU) Oncorhynchus kisutch

Fish* Coho salman (Southern OR/Nartern Oncorhynchus kisutch

Fish* Sodkeye salmon, sake river runs Oncorhynchus nerka
Steelhead trout (Klamath Mountain

Fish* Province ESU) Oncorhynchus mykiss
Steelhead trout (Middle Columbia River

Fish* ESU) Oncorhynchus mykiss

Fish* Steelhead trout (Or egon Coast ESU) Oncorhynchus mykiss

Fish* Stedhead trout (Snake River Basin ESU) Oncorhynchus mykiss
Steelhead trout (Upper Columbia River

Fish* ESU) Oncorhynchus mykiss

Fish* Umpquariver cutthroat trout Oncorhynchus clarki clarki
Mammal Black-footed ferret Mustela nigripes

Mammal Columbian white-tai led deer Odocaoileus virginianus leucurus
Mammal Gray wdf Canis lupus

A-235

PE
FT

T3 3 1 I/ m I3 33 3AM

3 M

1

FE

FE

FE

FE

FE



Utah

Appendix F: Plant and Animal Lists

Endangered, Threatened, and Proposed Species Known to Occur on BLM -Administered Lands
FE= federal ly endanger ed; FT=federally threat ened; PE=proposed endangered; PT=proposed thr eatened

Mammal Grizzly (=brown) bear

Mammal Lynx

Mammal Woodland (Mountain) caribou

Plant
Plant
Plant
Plant
Plant
Plant
Plant

Plant
Plant

Plant
Plant
Plant
Plant

Plant

Plant

Bird
Bird
Bird
Bird
Bird
Bird
Fish
Fish
Fish
Fish
Fish

Applegate's milk-vetch

Bradshaw's lomatium/Desert-parsley
Gentner's fritillaria

Golden paintbrush

Hairy popcorn flower or rough all ocarya
Howell's gpectacular thelypody
Kincad's lupine

Macfarlanes four-o'clock

Malheur wire-lettuce

Marsh sandwart

Nelson's checkermallow

Oregon checkermallow

Water howellia

Western lily

Willamette daisy

American peregrine falcon
Bald eagle

Mexican spotted owl

Mountain plover

Southwestern willow flycatcher
Whoaoping crane

Bonytail chub

Colorado squawfish
Humpback chub

Lahontan cutthroat tr out

Razorback sucker

A-236

Ursus arctos

Lynx canadensis

Rangifer tarandus cari bou
Astragalus applegatei

L omatium bradshawii

Fritillaria gentneri

Cadtillgja levisecta

Plagiobothrys hirtus
Thelypodiun howellii s9. Spectabilis
Lupinus sulphureus ssp. Kincaidii
Mirabil is macfarl anei
Stephanomeria malheurensis
Arenaria paludicola

Sidalcea ndsoniana

Sidalcea oreganavar. Cava
Howellia aguatilis

Lilium ocdadentale

Erigeron decumbens var. Decumbens

Falco peregrinus anatum
Haliaeetus leucocephalus

Strix occidentalis lucida
Charadrius montanus
Empidonax traillii extimus
Grus americana

Giladegans

Ptychocheilus lucius
Gilacgypha

Oncor hynchus clarki henshawi

Xyrauchen texanus

FT
FT
FE
FE

FE

FE

FE

FE

u

FE
FE
FE
FE
FE

FE



Wyoming

Appendix F: Plant and Animal Lists

Endangered, Threatened, and Proposed Species Known to Occur on BLM -Administered Lands
FE= federal ly endanger ed; FT=federally threat ened; PE=proposed endangered; PT=proposed thr eatened

Fish

Fish
Mammal
Mammal
Mammal
Mammal
Mollusk
Plant
Plant
Plant
Plant
Plant
Plant
Plant
Plant
Plant
Plant
Plant
Plant
Plant
Plant
Plant
Plant
Plant
Plant

Reptile

Virgin River chub
Woundfin

Black-footed ferret
Black-footed ferret

Lynx

Utah prairie dog

Kanab ambersnail
Barneby reed- mustard
Barneby ridge-cress
Clay reed-mustard
Deseret mil k-vetch
Dwarf bear-claw poppy
Jones cycladenia
Kodachrome bl adder pod
Last Chance townsendia
Maguire daisy

Navagjo sedge

San Rafael cactus
Shrubby reed-mustard
Siler pincushion cactus
Uinta Basin hookless cactus
Ute ladies-tresses
Welsh's mi lkweed
Winkler cactus

Wright fishhook cactus

Desert tortoise (M ojave pap.)

Amphibia Wyoming toad

Arthropo American burying beetle

Bird

Bald eagle

Gila robusta seminuda
Plagopterus argentissimus
Mustela nigripes

Mustela nigripes

Lynx canadensis
Cynamysparvidens
Oxyloma Haydeni kanabensis
Schoenocrambe barneby

L epidium barnebyanum
Schoenocrambe argillacea
Astragal us desereticus
Arctomecaon humilis
Cycladenia humilis var. jonesii
Lesquerella tumulosa
Townsendia aprica

Eriger on magui rei

Carex specuimla
Pediocactus despainii
Scheenoaambe suffrutescens
Pediocectussileri
Sclerocactus glaucus
Spiranthes diluvialis
Asclepias wel shii
Pediocactuswinkleri
Sclerocactuswrightiae

Gopherus agassizii

Bufo hemiophyrs baxteri
Nicrophorus americanus

Haliaeetus leucocephal us

FE
FE
FE
FE (XN)
=
FT
FE
FE
FE
T
T
FE

FE

IJ 7

FE
FE



Bird
Bird
Bird
Bird
Bird
Bird
Fish
Fish
Fish
Fish
Fish
Fish
Mammal
Mammal
Mammal
Mammal
Mammal
Plant
Plant

Plant

Appendix F: Plant and Animals Lists

Eskimo curlew

Least ten (interior pop.)
Mountain plover

Peregrine falcon

Piping plover

Whoaoping crane

Bonytail chub

Colorado squawfish
Humpback chub

Kendall Warm Springs dace

Pallid sturgeon
Razorback sucker

Black-footed ferret
Gray wdf

Grizzly (=brown) bear

Lynx

Preble's meadow jumping mouse

Colarado hutterfly plant
Desert Yellowhead
Ute ladies-tresses

A-238

Numenius borealis

Sterna antillarum

Charadrius montanus

Falco peregrinus

Charadrius melodus

Grus americana

Giladegans

Ptychocheilus lucius
Gilagypha

Rhinichthys osaulus thermalis

Scaphirhynchus albus
Xyrauchen texanus

Mustela nigripes

Canis lupus

Ursus arctos

Lynx canadensis

Zapus hudsonius preblei

Gaura neomexicana ssp. cloradensis
Y ermo xanthocephal us

Spiranthes diluvialis

FE
FE
P']'
FE (S/A)
T
FE
FE
FE
FE
FE

733 3317



Appendix F: Plant and Animals Lists

Amphibians and Reptiles Designated as Sensitive Species by BLM State Offices

Amargosa toad

Glen Canyon chuckwalla

Ringneck snake

Arizona toad

Gray-checkered whiptail

Rosy boa

Arizona skink

Great Plains rat snake

Sacramento Mountain
salamander

Banded Gila monster

Jemez Mountain salamander

Smooth green snake

Blanchard’s cricket frog

Larch Mountain salamander

Snapping turtle

California king snake

Longnose leopard lizard

Sonora lyre snake

Canadian toad

Lowland leopard frog

Sonora tiger salamander

Canyon spotted whiptail

Massasauga

Southern torrent salamander

Canyon whiptail

Mexican garter snake

Southwestern black snake

Cascades frog

Midget-faded rattlesnake

Southwestern speckled
rattlesnake

Chuckwalla

Milk snake

Spiny softshell turtle

Coeur d’Alene salamander

Mojave black-collard lizard

Spotted frog

Collard lizard (Mojave black)

Mojave Desert sidewinder

Tailed frog

Common kingsnake

Mojave patch-nosed snake

Tarahumara frog

Cowles fringe-toed lizard

Narrow-headed garter snake

Texas horned lizard

Desert night lizard

Narrowhead garter snake

Utah banded gecko

Desert spiny lizard

Northern leopard frog

Utah blind snake

Desert iguana

Northern red-legged frog

Utah milk snake

Desert tortoise (Sonoran
Desert)

Northern sagebrush lizard

Utah mountain king snake

Desert glossy snake

Northwestern pond turtle

Western toad

Desert horned lizard

Pacific chorus frog

Western chuckwalla

Dunes sagebrush lizard

Painted Desert glossy shake

Western ground snake

Eastern short-horned lizard

Plains leopard frog

Wood frog

Flat-tailed horned lizard

Plateau striped whiptail
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Matrix of Regional Priority Bat Species Developed by the Bat Working Group (1998)

Species Region 1 | Region 2 Regions 3, Region 5 | Region 6 Regions 7,

4,9,10 8
MULTIPLE HABITAT BATS

Southwestern myatis M

California myotis L L

Western small-footed P L M M

myotis

Long-eared myotis M M L M M M

Keen’s myotis

Little brown bat L L L M M

Arizona myotis

Northern myatis L

Fringed myotis H H M H H M

Long-legged myotis M M L H L M

Yuma myotis L M L L M L

Big brown bat L L L L L L

Lappet-eared bat H H

Pallid bat H M L H M L

Mexican free-tailed bat L L L M L

TREE-ROOSTING BATS

Western red bat H H H

Eastern red bat

Hoary bat M M M M M M

Western yellow bat H

Silver-haired bat M M M M M M

H = high priority; M = medium priority; L = low priority; P = periphery (species on the edge of its

range).
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Matrix of Regional Priority Bat Species Developed by the Bat Working Group (1998)

Species Region 1 | Region 2 Regions 3, Region 5 | Region 6 Regions 7,
4,9,10 8
CLIFF-ROOSTING BATS
Western pipestrelle P L L L M
Spotted bat P H M
Pocketed free-tailed M
bat
Big free-tailed bat L M H
Western mastiff bat H
Underwood's mastiff
bat
CAVE-ROOSTING BATS
Ghost-faced bat M
California | eaf-nosed H
bat
Mexican long-tongued M H
bat
Lesser long-nosed bat H
Big long-nosed bat H
Cave myotis L M
Townsend’s big-eared H H H H H H

bat

H = high priority; M = medium priority; L = low priority; P = periphery (species on the edge of its

range).
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Map of Regions used by Bat Working Group
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Partnersin Flight Western Working Group Group Priority Bird Speciesin theWestern U.S.
177 Specieson the List of One or More States

Abert’s Towhee

American Pipit

American Redstart
American Bittern
Aplomado Falcon

Arctic Warbler

Baird’s Sparrow (3)

Bald Eagle (3)

Band-tailed Pigeon (3)
Bank Swallow (3)

Bell’s Vireo (5)

Belted Kingfisher
Bendire's Thrasher (2)
Black-billed Cuckoo
Black-throated Gray Warbler (5)
Black Swift (5)

Black Rail

Black Tern (2)
Black-throated Sparrow (2)
Black-backed Woodpecker
Black- chinned Sparrow
Black-shouldered Kite
Blackpoll Warbler

Blue Grosbeak (2)

Blue Grouse

Blue-gray Gnatcatcher
Bluethroaed Humminghird
Baobolink (2)

Bohemian Waxwing
Boreal Owl (2)

Botteri's Sparrow (2)
Brewer's Sparrow (7)
Broad-hilled Hummingbird
Brown Pelican (California)
Brown-capped Rosy Finch
Brown Creeper
Buff-breasted Flycatcher
Burrowing Owl (8)
Caspian Tern

Cassin's Sparrow (2)
Cassin’ s Vireo
Chestnut-collared Longspur (3)
Chestnut-backed Chickadee
Chi pping Spar row
Common Y ellowthroat (2)

10 October 1997

Common Ground Dove
Common Black-Hawk (2)
Comman Tern

Cooper’'s Hawk (2)
Cordilleran Flycatcher (4)
Coga's Humminghird
Dickcissel

Eastern Bluebird

Elegant Trogon (2)

Elf Owl

Ferruginous Hawk (10)
Ferr uginous Pygmy-Owil
Flammulated Owl (2)
Forger’sTern

Franklin’s Gull

Gila Woodpecker
Golden-crowned Kinglet (2)
Golden Eagle

Grace's Warbler (4)
Grasshopper Sparrow (4)
Gray Catbird (2)

Gray Flycatcher (6)

Gray Hawk

Gray Vireo (6)
Gray-cheeked Thrush
Greater Pewee

Greater Prairie-Chicken
Green-tailed Towhee
Gyrfa con

Hammond' s Flycatcher (6)
Harlequin Duck

Harris Hawk

Hermit Warkler

Hooded Oriole

Lark Bunting (3)

Le Conte' s Thrasher (2)
Leag Flycatcher

Least Tern (4)

Lesser Prairie-Chicken (2)
Lewis Woodpecker (5)
Lincol n’s Sparrow
Loggerhead Shrike (6)
Long-billed Curlew (7)
Long-eared Owl (2)
Ludfe Hummingbird
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Lucy’s Warbler (4)
MacGillivray's Warbler (7)
Marsh Wren

McCown's Longspur (3)
McKay’ sBunting
Montezuma Quail
Mountain Plover (5)
Mountain Bluehird
Norther n Beardl ess-Tyrannulet
Northern Goshawk (6)
Northern Harrier
Northern Shrike
Northe'n Waterthrush
Northwestern Crow
Olive-sided Flycatcher (11)
Olive Warbler
Orange-crovned Warhler
Orchard Oriole

Osprey

Pacific-slope Flycatcher
Painted Bunting
Peregrine Falcon (3)
Phainopepla

Pileated Woadpedker
Pinyon Jay

Piping Plover (2)

Prairie Falcon

Purple Martin (2)
Red-breasted Sapsucker
Red-eyed Vireo (2)
Red-naped Sapsucker (5)
Red-faced Warbler (2)
Red-headed Woodpecker
Red-shoulder ed Hawk
Rodk Wren

Rufous Hummingbird (3)
Rufous-winged Sparrow
Rugy Blackhkrd

Sage Grouse (2)

Sage Sparrow (7)

Sage Thrasher (2)
Sandhill Crane (2)
Savannah Sparrow (2)
Scott’s Oriole (2)

Shar p-shinned Hawk



Thick-billed Kingbird
Threetoed Woodpecke
Townsend's Warbler (4)

Tree Swdlow

Tricdored Blackbird

Trumpeter Swan

Upland Sandpiper (3)

Varied BuntingVaried Thrush (2)
Vaux’'s Swift (5)

Veery (2)

Virginia' s Warbler (6)

Warbling Vireo

Wedern Bluehird

Western Wood-Pewee

Wester n Screech-Owil
Whip-poor-will

Whiskered Screech-Owl
White-headed Woodpecker
Vermillion Flycatcher (2)
Violet-crowned Hummingbird (2)

Sharp-tailed Grouse (Columbian)
Short-eared Owl (2)

Siberian Tit

Smith’s Longspur

Snowy Plover (4)

Spotted Owl (2)

Sprague’ s Pipit (2)

Summer Tanager (3)

Swainson’s Hawk (2)

Swainson’s Thrush

Appendix F: Plant and AnimalsLists
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Table G-1. Gross State Product (GSP) for Study Area 1982, 1990, and 1997 (millions of 1992 chained dollars

State % of 1982 % of 1990 % of 1996 % Change
1982 State Total 1990 State 1997 State Total 1982-1997
Alaska
Total Gross State Product $22,900 100.0% $25,200 100.0% $21,800 100.0% -4.8%
Mining $5,030 22.0% $7,990 31.7% $4,390 20.1% -12.7%
Metal mining $6 0.0% $182 0.7% $314 1.4% 5133.3%
Nonm etallic min erals, exce pt fuels $7 0.0% $9 0.0% $15 0.1% 114.3%
Arizona
Total Gross State Product $50,100 100.0% $72,900 100.0%| $110,000 100.0% 119.6%
Mining $479 1.0% $813 1.1% $1,410 1.3% 194.4%
Metal mining $405 0.8% $664 0.9% $1,110 1.0% 174.1%
Nonm etallic min erals, exce pt fuels $27 0.1% $38 0.1% $90 0.1% 229.3%
California
TotalGross State Product $570,000 100.0%| $845,000 100.0%| $928,000 100.0% 62.8%
Mining $5,400 0.9% $5,390 0.6% $5,460 0.6% 1.1%
Metal mining $65 0.0% $198 0.0% $204 0.0% 213.8%
Nonm etallic min erals, exce pt fuels $378 0.1% $690 0.1% $947 0.1% 150.5%
Colorado
Total Gross State Product $67,800 100.0%| $79,000 100.0%| $113,000 100.0% 66.7%
Mining $1,300 1.9% $1,580 2.0% $2,490 2.2% 91.5%
Metal mining $194 0.3% $83 0.1% $122 0.1% -37.1%
Nonm etallic min erals, exce pt fuels $40 0.1% $48 0.1% $114 0.1% 185.0%
Idaho
Total Gross State Product $14,700 100.0% $18,500 100.0% $27,300 100.0% 85.7%
Mining $147 1.0% $198 1.1% $271 1.0% 84.4%
Metal mining $78 0.5% $104 0.6% $125 0.5% 60.3%
Nonm etallic min erals, exce pt fuels $63 0.4% 95 0.5% $146 0.5% 131.7%
Montana
TotalGross State Product $13,800 100.0% $13,900 100.0% $17,200 100.0% 24.6%
Mining $750 5.4% $769 5.5% $952 5.5% 26.9%
Metal mining $79 0.6% $149 1.1% $210 1.2% 165.8%
Nonm etallic min erals, exce pt fuels $39 0.3% $71 0.5% $77 0.4% 97.4%
Nevada
TotalGross State Product $21,000 100.0% $33,100 100.0% $50,200 100.0% 139.0%
Mining $291 1.4% $1,010 3.1% $1,650 3.3% 467.0%
Metal mining $199 0.9% $893 2.7% $1,550 3.1% 678.9%
Nonm etallic min erals, exce pt fuels $93 0.4% $90 0.3% $98 0.2% 5.4%
New Mexico
Total Gross State Product $25,100 100.0% $27,900 100.0% $43,500 100.0% 73.3%
Mining $2,610 10.4% $2,480 8.9% $3,040 7.0% 16.5%
Metal mining $157 0.6% $200 0.7% $209 0.5% 33.1%
Nonm etallic min erals, exce pt fuels $123 0.5% $174 0.6% $247 0.6% 100.8%
Oregon
Total Gross State Product $46,500 100.0% $60,800 100.0% $90,200 100.0% 94.0%
Mining $60 0.1% $88 0.1% $122 0.1% 103.3%
Metal mining $5 0.0% $3 0.0% $7 0.0% 40.0%
Nonm etallic min erals, exce pt fuels $42 0.1% $74 0.1% $110 0.1% 159.3%
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Table G-1. Gross State Product (GSP) for Study Area 1982, 1990, and 1997 (millions of 1992 chained dollars

State % of 1982 % of 1990 % of 1996 % Change
1982 State Total 1990 State 1997 State Total 1982-1997
Utah
TotalGross State Product $25,900 100.0% $32,900 100.0% $49,600 100.0% 91.5%
Mining $654 2.5% $1,300 4.0% $1,690 3.4% 158.4%
Metal mining $151 0.6% $263 0.8% $665 1.3% 340.4%
Nonm etallic min erals, exce pt fuels $49 0.2% $84 0.3% $66 0.1% 34.7%
Washington
Total Gross State Product $90,000 100.0%| $122,000 100.0%| $152,000 100.0% 68.9%
Mining $115 0.1% $259 0.2% $328 0.2% 185.2%
Metal mining $28 0.0% $61 0.1% $51 0.0% 82.1%
Nonm etallic min erals, exce pt fuels $66 0.1% $134 0.1% $193 0.1% 192.4%
Wyoming
Total Gross State Product $13,100 100.0% $13,400 100.0% $16,500 100.0% 26.0%
Mining $3,100 23.7% $4,250 31.7% $5,310 32.2% 71.3%
Metal mining $105 0.8% $24 0.2% $20 0.1% -81.0%
Nonm etallic min erals, exce pt fuels $365 2.8% $583 4.4% $834 5.1% 128.5%
Study Area
Total Gross State Product $960,900 100.0% [$1,344,600 100.0%|$1,619,300 100.0% 68.5%
Mining $19,936 2.1% $26,127 1.9% $27,113 1.7% 36.0%
Metal mining $1,472 0.2% $2,824 0.2% $4,587 0.3% 211.6%
Nonm etallic min erals, exce pt fuels $1,292 0.1% $2,090 0.2% $2,937 0.2% 127.3%
Metals, nonm etals comb ined $2,764 0.3% $4,914 0.4% $7,524 0.5% 172.2%
U.S. (GDP)
TotalGross Domestic Product $4,620,00 100.0% [$6,140,000 100.0%($7,270,000 100.0% 57.4%
0
Mining $78,800 1.7% $96,900 1.6%| $110,000 1.5% 39.6%
Metal mining $2,176 0.0% $3,664 0.1% $6,200 0.1% 184.9%
Nonm etallic min erals, exce pt fuels $5,000 0.1% $7,755 0.1% $10,800 0.1% 116.0%
Metals, nonm etals comb ined $7,176 0.2% $11,419 0.2% $17,000 0.2% 136.9%
Study Area as % of U.S. Total
Total GSP 20.8% N/A 21.9% N/A 22.3% N/A 7.1%
Mining 25.3% N/A 27.0% N/A 24.6% N/A -2.6%
Metal mining 67.6% N/A 77.1% N/A 74.0% N/A 9.4%
Nonm etallic min erals, exce pt fuels 25.8% N/A 27.0% N/A 27.2% N/A 5.2%
Metals, nonm etals combined 38.5% N/A 43.0% N/A 44.3% N/A 14.9%

Source: U.S. Department of Commerce, Bureau of Economic Analysis 1998.
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Table G-2: Personal Income, Employment, and Population in Study Area

1980, 1990, 1998

Category 1980 1990 1998
PERSONAL INCOME (million current dollars)
Total Personal Income
Study Area Total $476,000| $1,060,000/ $1,610,000
U.S. Total $2,310,000| $4,890,000| $7,350,000
Study Area as Percent of U.S. Total 20.6% 21.6% 21.9%
Personal Income - Metal Mining
Study Area Total $1,920 $1,650 $2,160
U.S. Total $3,170 $2,430 $2,880
Study Area as Percent of U.S. Total 60.5% 68.1% 74.9%
Personal Income - Nonmetallic Minerals, except
fuels
Study Area Total $694 $948 $1,170
U.S. Total $2,680 $4,230 $5,340
Study Area as Percent of U.S. Total 25.9% 22.4% 21.9%
Personal Income - Metals, Nonm etals combined
Study Area Total $2,610 $2,600 $3,330
U.S. Total $5,850 $6,660 $8,230
Study Area as Percent of U.S. Total 44.6% 39.1% 40.4%
EMPLOYMENT (000)
Total Employment
Study Area Total 22,300 29,500 34,700
U.S. Total 114,000 139,000 160,000
Study Area as Percent of U.S. Total 19.6% 21.2% 21.7%
Employment - Metal Mining
Study Area Total 65 42 43
U.S. Total 106 64 58
Study Area as Percent of U.S. Total 61.9% 65.9% 74.0%
Employment - Nonmetallic minerals, except fuels
Study Area Total 29 24 23
U.S. Total 131 121 118
Study Area as Percent of U.S. Total 21.9% 20.0% 19.8%
Employment - Metals, Nonmetals combined
Study Area Total 94 66 67
U.S. Total 237 185 177
Study Area as Percent of U.S. Total 39.8% 35.9% 37.8%
POPULATION (000)
Study Area Total 42,500 52,000 59,100
U.S. Total 227,000 249,000 270,000
Study Area as Percent of U.S. Total 18.7% 20.9% 21.9%

Notes: All figures rounded to three significant digits.
Source: US Department of Commerce, BEA 2000.
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Table G-3. Employment Trends in Study Area, 1980-1998

Percentof Percentof Percent | PercentChange
1980 1980 Total 1990 1990 Total 1998 of 1980-1998
State 1998
Total
Alaska
Total 169,000 100.0% 233,000 100.0% 267,000 100.0% 58.0%
Total Private 115,000 68.0% 165,000 70.8% 199,000 74.5% 73.0%
Mining 6,680 4.0% 11,400 4.9% 10,400 3.9% 55.7%
Metal Mining 320 0.2% 1,060 0.5% 1,260 0.5% 293.8%
Nonm etallic min erals 0 N/A 0 N/A 0 N/A N/A
Arizona
Total 1,020,000 100.0%| 1,500,000 100.0%| 2,070,000 100.0% 102.9%
Total Private 825,000 80.9%| 1,240,000 82.7%| 1,770,000 85.5% 114.5%
Mining 21,100 2.1% 12,700 0.8% 12,700 0.6% -39.8%
Metal Mining 19,200 1.9% 10,600 0.7% 10,700 0.5% -44.3%
Nonm etallic min erals 658 0.1% 855 0.1% 1,050 0.1% 59.6%
California
Total 10,100,000 100.0%| 13,300,000 100.0%| 14,000,000 100.0% 38.6%
Total Private 8,400,000 83.2%| 11,300,000 85.0%| 11,900,000 85.0% 41.7%
Mining 43,300 0.4% 40,100 0.3% 24,800 0.2% -42.7%
Metal Mining 0 N/A 2,390 0.0% 1,610 0.0% N/A
Nonm etallic min erals 7,960 0.1% 6,730 0.1% 5,230 0.0% -34.3%
Colorado
Total 1,230,000 100.0% 1,500,000 100.0% 2,030,000 100.0% 65.0%
Total Private 996,000 81.0%| 1,240,000 82.7%| 1,730,000 85.2% 73.7%
Mining 36,000 2.9% 19,800 1.3% 14,000 0.7% -61.1%
Metal Mining 11,700 1.0% 3,440 0.2% 2,270 0.1% -80.6%
Nonm etallic min erals 806 0.1% 985 0.1% 1,690 0.1% 109.7%
Idaho
Total 316,000 100.0% 386,000 100.0% 526,000 100.0% 66.5%
Total Private 250,000 79.1% 309,000 80.1% 431,000 81.9% 72.4%
Mining 4,670 1.5% 3,870 1.0% 0 N/A N/A
Metal Mining 3,100 1.0% 2,760 0.7% 1,690 0.3% -45.5%
Nonm etallic minerals 1,400 0.4% 1,110 0.3% 1,190 0.2% -15.0%
Montana
Total 265,000 100.0% 287,000 100.0% 365,000 100.0% 37.7%
Total Private 204,000 77.0% 223,000 77.7% 294,000 80.5% 44.1%
Mining 8,850 3.3% 6,280 2.2% 5,160 1.4% -41.7%
Metal Mining 1,920 0.7% 2,640 0.9% 1,830 0.5% -4.7%
Nonm etallic min erals 841 0.3% 826 0.3% 800 0.2% -4.9%
Nevada
Total 398,000 100.0% 620,000 100.0% 923,000 100.0% 131.9%
Total Private 341,000 85.7% 544,000 87.7% 813,000 88.1% 138.4%
Mining 6,220 1.6% 14,300 2.3% 13,200 1.4% 112.2%
Metal Mining 3,640 0.9% 13,000 2.1% 11,500 1.2% 215.9%
Nonm etallic minerals 1,770 0.4% 1,130 0.2% 1,670 0.2% -5.7%
New Mexico
Total 444,000 100.0% 561,000 100.0% 693,000 100.0% 56.1%
Total Private 335,000 75.5% 430,000 76.6% 543,000 78.4% 62.1%
Mining 29,460 6.6% 16,100 2.9% 15,000 2.2% -49.1%
Metal Mining 10,700 2.4% 2,120 0.4% 2,000 0.3% -81.3%
Nonm etallic min erals 3,400 0.8% 2,310 0.4% 1,650 0.2% -51.5%
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Table G-3. Employment Trends in Stud

Area, 1980-1998

Percent of Percent of Percent | PercentChange
1980 1980 Total 1990 1990 Total 1998 of 1980-1998
State 1998
Total
Oregon
Total 1,020,000 100.0% 1,240,000 100.0% 1,550,000 100.0% 52.0%
Total Private 824,000 80.8% 1,030,000 83.1% 1,320,000 85.2% 60.2%
Mining 2,280 0.2% 1,530 0.1% 1,810 0.1% -20.6%
Metal Mining 271 0.0% 106 0.0% 0 N/A N/A
Nonmetallic minerals 1,620 0.2% 1,300 0.1% 1,770 0.1% 9.3%
Utah
Total 523,000 100.0% 694,000 100.0% 992,000 100.0% 89.7%
Total Private 407,000 77.8% 553,000 79.7% 827,000 83.4% 103.2%
Mining 18,500 3.5% 0 0.0% 8,040 0.8% -56.5%
Metal Mining 8,430 1.6% 3,090 0.4% 2,560 0.3% -69.6%
Nonmetallic minerals 999 0.2% 0 0.0% 1,030 0.1% 3.1%
W ashington
Total 1,600,000 100.0% 2,140,000 100.0% 2,590,000 100.0% 61.9%
Total Private 1,290,000 80.6% 1,760,000 82.2% 2,150,000 83.0% 66.7%
Mining 3,160 0.2% 0 N/A 3,250 0.1% 2.8%
Metal Mining 869 0.1% 963 0.0% 348 0.0% -60.0%
Nonmetallic minerals 1,580 0.1% 1,650 0.1% 2,320 0.1% 46.8%
Wyoming
Total 205,000 100.0% 191,000 100.0% 220,000 100.0% 7.3%
Total Private 163,000 79.5% 140,000 73.3% 167,000 75.9% 2.5%
Mining 36,000 17.6% 18,300 9.6% 16,600 7.5% -53.9%
Metal Mining 6,430 3.1% 760 0.4% 690 0.3% -89.3%
Nonmetallic minerals 5,690 2.8% 3,920 2.1% 3,130 1.4% -45.0%
Study Area Total
Total 17,000,000 100.0%| 22,300,000 100.0%| 26,226,000 100.0% 54.3%
Total Private 14,000,000 82.4%| 18,700,000 83.9%| 22,144,000 84.4% 58.2%
Mining 207,000 1.2% 138,200 0.6% 124,960 0.5% -39.6%
Metal Mining 64,700 0.4% 40,300 0.2% 36,458 0.1% -43.7%
Nonmetallic minerals 25,900 0.2% 20,000 0.1% 21,530 0.1% -16.9%
U.S. Total
Total 89,200,000 100.0% | 109,000,000 100.0% | 124,000,000 100.0% 39.0%
Total Private 73,400,000 82.3%| 90,900,000 83.4% | 105,000,000 84.7% 43.1%
Mining 10,400,002 11.7% 711,000 0.7% 588,000 0.5% -94.3%
Metal Mining 100,000 0.1% 58,900 0.1% 48,800 0.0% -51.2%
Nonmetallic minerals 124,000 0.1% 112,000 0.1% 110,000 0.1% -11.3%
Study Area as Percent
of U.S.
Total 19.1% 20.5% 21.2%
Total Private 19.1% 20.6% 21.1%
Mining 2.0% 19.4% 21.3%
Metal Mining 64.7% 68.4% 74.7%
Nonmetallic minerals 20.9% 17.9% 19.6%

Notes: Figuresrounded to three significant di gits. “0” shows d ata that were wi thheld to avoid disclo sure of proprietary information.

N/A = not applicable.
Source Bell 2000.
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METHODOLOGY FOR ESTIMATING THE CONTRIBUTION OF LOCATABLE
MINERAL PRODUCTION TO THE ECONOMIESOF THE 12 WESTERN STATES

I ntroduction

This andyss providesbaseline estimates of the regional economic impacts of locatable mineral
produdioninthe westem United Statesunder current conditions. The estimates are based on
estimated values of mine production and use of the U.S. Forest ServicelMPLAN (1M pact
analysis for PLANning) model. The IMPLAN model estimates the direct, indirect, and induced
impads of an economic activity on a defined region. This appendix presents the following:

* A general overview of regional input-output (I-O) modeling dong with limitations of the
methodology.

e Someresultsof previous regional economic analyses for energy and minerdsas a basis for
comparison with the anal ysis presented here.

* U.S. Department of Commerce data, which may provide some basis for potentidly varying
production functions and rates of return for mining operations in various states.

This appendix also esimates the multipliers and regional impacts from production of locatable
minerals.

Estimating Regiona | mpacts

Regional impads represent the effect, typically messured by the value of total output and income,
of an activity on the local economy. Regional impacts can be distinguished by direct effects,
indirect effeds, and induced effeds. Direct effeds arerepresented by changes in the value of
productionin the original final demand industry. Indirect effects are backward linkages, where
production is needed from industries supplying the original industry. These badkward linkages
can continue for several rounds and provide other economic impacts to the region. Induced
effects are changesin regiond household spending caused by regional ermployment changes.
These changes in employment and income result from direct and indirect effects. The
combination of direct, indirect, and induced effects result in multiplier effectsfrom economic
activities within a region.

The IMPLAN modd usesthe U.S. Department of Commerce nationa 1-O model to estimate the
flows of commoditiesused and produced by industry. The social accounts of the region under
conddeation areal included in theIMPLAN data base. Social accourts represent theflow of
comnodities to indudry from producers and consumers as well asconsumption of the factors of
production from outside the regon. Social accountsare converted to theinput/output accounts
and multipliers for eachindustry. IMPLAN includestables that account for the percentage of
each category’s expenditures that remainwithinthe regionand expenditures that would flow
outside the region.
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Asaumptions usad inthe 1-O based regional impact models can potentially limit the accuracy of
some basic models. The inputs used by every firm and the outputs produced by every firminan
industry are assumed to beused or produced in the same proportions. The assumption of
homogeneous production can be aproblem if production techniques greatly vary within the same
indudtry.

The level of output for any indudry is aso assumed to be the only factor that determines input
purchase requirements Changes in the relative prices of inputsthat would affect the mix of inputs
purchased are not accounted for. Changesin technology are not accounted for unless the
production fundions are modified over time and the models are rerun dter each change.

Condant returnsto scale are assumned, where production functions arelinear, the effects of
increased demand are additive, and the distribution of purchases and sales isassumed to be static.

I-O models represent the current relationships among production, technology, market structures,
and inter-regiona trade. Because these relationships are assumed to be static, substitutions
between inputsare not allowed. One mgjor reason that subgitutionwould be expected corsists
of changesininput prices. If thereative pricesfor inputs change, input substitution would be
expected to occur because a different mix of inputs may become mor e cos effective. Changesin
output prices can aso cause substitution effects that would reduce total regional impacts. But
substitutionisnot allowed within thel-O model. In addition, the supply of all inputs required for
current and future production is not considered to be aconstraint inan 1-O model.

Inthe short run these limitations in the I-O methodology may not create sgnificant problems
because of the relatively limited adjustments that can be made in ashort time. Input substitutions
may not be possible immediately, so price changes may not have a short-run impact on the types
of inputs used. In the long run, however, an I-O based analyss may not reliably estimate regional
impads. The longer period of time allows producers to respond to price changes, and technol ogy
can change substantialy in the long run. These factors allow for greater substitution in the long
run and a greater possihility of error inagatic I-O based model.

The problemsof -O based andysesmay d < be minor if the impact region is not large enough to
signficartly affect the market and, therefore, ggnificartly affect prices of inputs and outputs. A
small-mar ket impact results in minor price effects and, therefore, minor subgtitution effects. If a
largeregion isincluded in an andyss, price effects are more likely, and the input-output anaysis
will misssome aubstitution effects.

Egtimating the regiona impacts from changes in minerd production usng IMPLAN may resultin
significant errors due to the problemsmentioned aove. Mining techniques for the same mineral
can vary a great deal indifferent regions, resulting in varied input requirements. Input and output
prices inthe mineral industry can also fluctuate significantly over arelaively short period.

Despite these potential problems, an andyss of minerd extraction impactsusing | MPL AN reveals
the magnitude of mineral production impacts.

Types of Multipliers
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Output multiplierstrandate the impact of changes in find demand spending into changes in
output. Total industry outputis the value of sdes, in producer prices, fromindustry production.
Final demand reflects the value of all commaodities and services purchased for final use. Final
demand is equal to the sum of household purchases, gover nment pur chases, business investment
purchases, exports, and inventory sales. Payments between governmental units are considered
trander payments and are excluded fromthis measure. Exports include purchasesof goods or
services that are exported from the region.

Tota income multiplierstrandate the impact of changes in fina demand spending into changes in
tota income. Total income is defined as the sum of changes in employee compensation,
proprietary income, and other property income, resulting from achange in final demand. Total
incomeis equal to property income plus ermployee compensation. Property income includes
proprietary income and other property income. Proprietary income can be defined as all income
from salf-employment, such as income earned by noncorporat e business owners, doctors, and
lavyers. Othe property income includesdividends, interest, roydties, rentd income, corporate
profits, and corporde transfer payments. Employee compensation, a subcategory of total
income, represents worker income as measured by wages, sdaries, benefits, and retirement
payments.

Value added multipliers trandate the impact of changes in find demand spending into changes in
value added. V adue added representsincome generated by loca factors of production and
paymerts to government, including employee compensation, proprigiary income other types of
property income, and indirect business taxes. I ndirect business taxes are payments to government
on production, sdes purchase, or use of goods and services. Indirect business taxes do not
include taxes on profit or income.

Employment multipliers are based on the fact that a change in final demand will have direct,
indrect, and induced effects that will lead to employment changes. Employment multipliers
meadure the total change in employment fromthe production of $1 of output for final demand.
Employmert ismeasured by both part- and full-time jobs. Therefore, the number of jobs doesnot
consist of ful-time equivalents.

The extent of regional impads can be measured in IMPLAN by two types of multipliers. Type|
multipliers measure the sum of the direct plus indirect effects divided by the direct effects, or Type
I multiplier = (Direct + Indirect)/(Direct). Type I1I multipliers account for induced effects, where:
Type Il multiplier = (Direct + Indirect + Induced)/(Direct). The induced effectsinType I11
multipliers are derived from an open model where households are exogenous or “outside” the
modd. The open modd alows the assumption that some household spending occurs outside the
region of consideration.

A large multiplier generdly meanstha anindustry isclosely linked to the local economy. But if
the indudry is small relative to the size of the local economy, then a big multiplier doesnot
trandate into alarge stimulus. But a small increase in demand for a sector with a small multiplier
can have a significant impact if that industry produces alarge proportion of tota output of the
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regiona economy. Also, if the direct effect istiny compared to the calculated indirect and
induced effects, then dividing the difect effect into indirect or the sum of indirect and induced
effects will result in alarge number. In these cases the large multiplier is not meaningful and
should be ignored.

The Value of Mineral Production, Costs of Production, and Pr dfits

Current information on the costs of mineral production, profits or value added from production,
and the variation from region to region can provide some basisfor evauating the overal
importance of locatable minerds in each region and how average production relationships apply
to specific regions. The rates of return for mining operations have varied agreat ded over the
last 10 years. According to the U.S. Department of Commerce, Bureau of the Census, the
averagerate of returnfor dl mining operationswith assetsof $50 million or more from the fourth
quarter of 1987 to the first quarter of 1996 was 5.05 cents per dollar investment before taxes and
3.54 centsafter taxes (Bureau of the Censaus 1997). The rate of return over the 10-year period
has ranged from -7.4 cents to 14.1 cents per dollar after taxes. The rate of return for mineral
extraction investment is fairly low, but this does not say that the regional impacts from mineral
production are small.

Mineral production requires large amounts of investment, which supportsindustries providing
production inputs. Tables G-4 and G-5 show the value of inputs and value added for mineral
industriesby gate and asa national averagefromthe 1992 Censusof Mineral Industries.
Although the data are not complete, they do show the relative costs of labor, supplies, and capital
for different types of operations. Thisinformation is useful for modifying production relationships
in the IMPLAN model.

Recent Mineral Impact Studies

A recent study of the U.S. gold industry estimeated the regional impacts from gold and silver
production at the state level (Dobra 1999). The Dobra study included estimates of the total value
of gold and silver production as well as employment, output, and earnings impactsin 1997. The
results for states in the Sudy area are presented in Table G-6.

The Dobra study used production estimates provided by individual state geology agencies or the
U.S. Geological Survey, London gold and slver prices, and U.S. Bureau of Economic Andyss
impact multipliers. Theimportant result of the study is the large regiond impacts of gold
production in the western states.

Another study of regional impacts of restraints to mineral access in the East Mojave Nationd
Scenic Area estimated the potential impads to industry output, earnings, and employment in San
Bernardino County, Cdifornia, from mine congtruction and production (Schantz and A dams
1990). The East Mojave study showed impacts of about $1.27 billion from cumulative gold mine
revenues of $968 million at thecourty levd. These amountsrepresent substantial impacts
considering the small study area.
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Another study, published by the National Mining Association (see Table G-7), estimated the
economic impact of the solid-minerals mining indugry (Leaming 1997). This study, which
included mirerals such as coal and many nonlocatable types, estimated that the western states
generated $115 billion and 1.1 million jobsin 1995. Thesefigures amount to 37% of the $524
billion total U.S. impac of solid-mineral mining and 22% of the edimated 5 million total jobs.
The data and methodology used in this study differ substantially from the multiplier analyses
described previously, and the figures cannot be compared between thestudies. This sudy,
nevertheless, provides a useful comparison of the western mining industry in relation to the
natioral industry as awhole.

A U.S. Forest Service analysis of energy and minerals industries in the United States provided
information on the economic contribution of U.S. extractive indudtries at the state, regional, and
national levels (USFS 1996). This study estimated multipliers for metallic ores induding copper,
gold, slver, ferrodloy ores, uranium, radium, and other metal ores not classified elsewhere. The
study dso edimated multipliers for metal mining services describing in detail mineral industry
impacts. This study can be usad to hep vdidate the regional economic impacts presented in this
anaysis. The Forest Service analysis estimated multipliersfor 1977, 1982, 1985, and 1990 for the
Nation, for each Resource Planning Ad region in the United States and for individual dates.
State-level multipliers are presented for 1985 and 1990 in Tables G-8 and G-9.

The Forest Service analyssalso preserted base year statistics that etimate the regonal impacts
from extraction industries. These results showed significart impacts from mineral and energy
industry activities. But the importance of metal mining in the United States appeared to have
decreased slightly from 1977 to 1990. The decrease inthe importance of metal mining was not
universal. Metd mining increased in importance in Nevada from 0.52% of nominal grossstate
product in1977 to 6.12% of nominal gross state product in 1990.
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Table G-4. Employment, Payroll, Value Added, and Costs of Production for Mining (million $)

Establis Total Payroll | Value Added Cost of Capital

State/type of mining h-ments Employees by Mining Supplies | Expenditures

Alaska

Lead and zinc ores 2 250-499 - - - -

Gold 41 400 $19.0 $129.4 - -

Arizona

Copper ores 28 10,100 384.6 1,429.9 $888.9 $187.2

Gold ores 28 300 11.3 48.1 - -

Silver ores 1 <199 - - - -

Metal mining services 27 500 15.1 42.2 17.9 5.0

California

Gold ore 45 2,100 77.3 267.7 - -

Miscellaneous metal 11 250-499 - - - -

ores ] ]

Colorado 5 - - A 8 ] ]

Lead and zinc ores 5i 1,200 88.7 . J

Gold ores - - - -

Silver ores 20 200 7.0 12.2 4.3 1.2

Metal mining services

Idaho 5 100-249 - - - -

Lead and zinc ores 25 250-499 - _

Gold ores 9 250-499 - ] ] J

Silver ores 4 250-499 -

Miscellaneous metal )

ores 3 500-999 - - -

Montana 21 1000 36.8 160.6 60.9 31.6

Gold and silver ores 7 250-499 ) ) .

Metal mining services

Miscellaneo%s metal 119 9,900 455.1 1,718.0 1,096.2 556.1

ores 36 1,100 40.6 106.4 - -

Nevada ) )

Gold and silver ores 7 1000-2499 -

Metal mining services

New Mexicg 5 1000-2499 - - - -

Conper ores 23 500 20.2 79.3 -

Ut:r? 22 400 16.4 14.2 - -

Copper ores 11 100-249 - -

Gold and silver ores 13 500 235 67.2 i )

Metal mining services : : ]
4.9 8.8 -

Miscellaneous metal 14 100

\c;\r/zzhington 15 300 $15.3 $14.5 - -

Gold and silver ores

Metal mining services

Wyoming

Miscellaneous metal

ores

Source: Bureau of the Census 1996a,b.
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Table G-5. National Average Costs of Production for Various Minerals, 1992 (million $)

Copper Gold Metal Mining Miscellaneou Silver
Item Services S
Metal Ores

Supplemental labor costs $136.7 $181.2 $29.9 $24.7 $16.7
Purchased fuels consumed 61.4 108.9 16.2 8.8 4.5
Purchased electricity 316.7 143.9 2.2 295 4.5
Contract work 113.7 - - - -
Minerals/ores for preparation 208.3 NA NA 1.6 NA
Purchased machinery 370.5 362.1 13.1 9.5 -
Parts and attachments 146.9 147.1 8.7 13.0 -
Industrial chemicals 104.1 128.3 NA 13.6 -
Explosive materials 37.4 61.6 - 3.2 -
Tires and inner tubes 39.9 39.0 - 0.8 -
Lime 21.8 26.3 - 1.2 -
Iron & steel castings and forgings 79.5 37.1 - - -
Steel shapes and forms 43.5 34.9 - 3.7 -
Other supplies 175.5 196.1 23.8 19.6 -
Undistrib uted 25 21.2 23.0 9.8 -
Comm unication services 1.7 3.3 0.8 0.4 0.1
Value of shipments and receipts 3,374.9 4,340.0 350.4 312.2 114.6
Change in inventories 1991-1992 21.6 18.4 3.2 -14.7 -10.9
New capital expend, buildings - 538.2 0.4 5.0 -
New capital expend, equipment 385.8 103.8 16.5 14.4 -
Used capital expenditures 8.6 16.4 - - 0.1
Mineral exploration/development - 335.3 NA - 5.0
Rental payments $18.4 23.6 $6.9 $2.0 -
Leaserents - $10.1 NA - $0.1

Source: Bureau of the Census 1996¢ and 1996d.

Table G-6. Impacts of U.S. Gold and Silver Production, 1997 ($000)
State Total value | Employment Output Earnings
(jobs)
Alaska $266,198 3,700 $471,809 $135,841
Arizona 2,876 91 7,051 2,338
California 259,069 4,793 531,300 146,271
Colorado 76,197 2,758 200,786 53,041
Idaho 139,921 3,092 254,167 74,228
Montana 110,384 2,782 223,163 64,508
Nevada 2,722,650 51,730 4,858,025 1,493,101
Utah $278,910 9,148 $734,231 $217,048
Source: Dobra 1999.
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Table G-7. Economic Impact of Solid-Mineral Mining from NMA Study ($000)
Total Value of Solid Total Total Employment

State Minerals Produced Economic Impact
Alaska $589,600 $1,342,600 12,000
Arizona 4,975,800 13,715,900 137,300
California 2,866,100 52,475,900 469,200
Colorado 995,500 7,634,600 77,300
Idaho 383,300 1,898,300 23,600
Montana 1,049,400 2,214,100 24,900
Nevada 3,291,300 7,067,000 63,000
New Mexico 1,775,300 3,409,000 44,000
Oregon 391,600 5,108,300 53,500
Utah 2,417,000 6,907,000 66,200
Washington 730,300 9,604,800 92,300
Wyoming 2,695,500 3,967,400 41,400
12-State Total 22,160,700 115,344,900 1,104,700
U.S. Total $60,055,000 $523,604,100 4,954,000
Western Region as

Percent of U.S. 37% 22% 22%
Source: Leaming 1997.

Multipliers and Regional Impacts from L ocatable Mineral Production

The IMPLAN model was used along with egimates of the val ue of locatalde mineral produdion
at the state level to estimate regional impads. The categories of minerals includegold, silver,
copper, and other metals and industrials. The regiona impacts for the “other metals and
industrials’ category were estimated using the metal mining servicesand other metals sctors.
The types of mining operationsinthe West greatly vary, and the input requirements can vary a
great ded. Thisvariation will affect the estimated multipliers. The multipliers estimated using the
IMPLAN model are based on national-level production relationships. T he multipliers and
regional impact analys's can be improved by adjusting the input requirements for different types of
operations.

The production function coefficients can be modified inIMPLAN to account for regional
production differences. These modifications require detailed input requirement data from which
produdion relationships can beestimated. Detalled input requirement daa are not available from
a cross-section of mining operationsat a small regional level. But Bureau of the Census data,
such asin Tables G-4 and G-5, can be used to estimae the percentage of total production costs
atributable to labor and capital expenditures. These per centages, on a statewide basis, can be
compared to the national average and used to modify the labor and capital percentages
represented inthe IMPL AN modd.

The U.S. Department of Commerce mining cost data for employee payroll and capital
expendituresfor each of the 12 gates and the sudy areatotd were compared to the nationd
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Table G-8. 1985 Multipliers Derived in the Forest Service Analysis

State or Region Output Total Income Value Added Employment
Typel | Typelll | Typel | Typelll | Typel | Typelll | Typel | Type lll
Alaska
Metallic Ores 1.28 1.44 1.64 2.06 1.44 1.71 1.27 1.52
Metal mining services 1.23 1.46 1.41 1.87 1.32 1.65 1.14 1.35
Arizona
Metallic Ores 1.40 1.68 1.69 2.27 1.62 2.13 1.40 1.79
Metal mining services 1.28 1.49 1.53 1.99 1.29 1.54 1.39 1.78
Idaho
Metallic Ores 1.24 1.61 1.34 1.89 1.32 1.85 1.26 1.82
Metal mining services 1.22 1.63 1.30 1.88 1.27 1.82 1.21 1.74
Montana
Metallic Ores 1.45 2.10 2.09 3.95 1.66 2.72 1.47 2.50
Metal mining services 1.34 1.93 1.61 2.75 1.40 2.12 1.38 2.36
Nevada
Metallic Ores 1.47 2.01 1.77 2.77 1.76 2.74 1.49 2.24
Metal mining services 1.36 1.89 1.43 2.11 1.44 2.12 1.36 2.05
New Mexico
Metallic Ores 1.43 1.86 1.65 2.38 1.56 2.19 1.45 2.16
Metal mining services 1.39 2.02 1.83 3.24 1.50 2.36 1.27 1.89
Utah
Metallic Ores 1.46 1.81 1.75 241 1.65 2.21 1.48 2.06
Metal mining services 131 1.61 1.47 1.94 1.33 1.65 1.41 1.96
Wyoming
Metallic Ores 1.28 1.56 1.52 2.07 1.36 1.74 1.25 1.68
Metal mining services 1.24 1.47 1.39 1.76 1.27 1.53 1.27 1.71
Pacific Region (CA, OR, WA)
Metallic Ores 1.58 231 2.08 4.32 1.99 4.05 1.39 2.34

Source: USFS 1996.
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Table G-9. 1990 Multipliers Derived in the Forest Service Analysis

State or Region Output Total Income Value Added Employment
Typel | Typelll | Typel | Typelll | Typel | Typelll | Typel [ Type lll
Alaska
Metallic Ores 1.16 1.22 1.22 1.31 1.19 1.26 1.39 1.70
Metal mining services 1.14 1.25 1.18 1.35 1.14 1.27 1.15 1.40
Arizona
Metallic Ores 1.54 1.76 2.43 3.24 2.48 3.36 2.50 3.85
Metal mining services 1.27 1.67 1.29 1.77 1.28 1.75 1.30 2.02
Idaho
Metallic Ores 1.33 1.56 1.47 1.80 1.46 1.78 1.92 3.00
Metal mining services 1.27 1.64 1.31 1.74 1.29 1.70 1.37 2.17
Montana
Metallic Ores 1.40 1.67 1.61 2.08 1.55 1.96 2.00 331
Metal mining services 1.26 1.63 1.30 1.77 1.25 1.63 1.37 2.28
Nevada
Metallic Ores 1.37 1.62 1.49 1.82 1.50 1.85 1.82 2.69
Metal mining services 1.32 1.70 1.36 1.81 1.36 1.82 1.34 1.99
New Mexico
Metallic Ores 1.56 1.78 2.35 3.06 2.29 2.99 2.56 4.07
Metal mining services 1.33 1.77 1.38 1.94 1.34 1.86 1.34 2.15
Utah
Metallic Ores 1.55 1.77 2.18 2.78 2.15 2.74 2.52 3.84
Metal mining services 1.30 1.66 1.32 1.73 1.30 1.67 1.36 2.10
Wyoming
Metallic Ores 1.19 1.37 1.19 1.40 1.18 1.36 1.25 1.72
Metal mining services 1.20 1.38 1.20 1.41 1.18 1.37 1.24 1.71
Pacific Region (CA, OR, WA)
Metallic Ores 1.45 1.88 1.57 2.14 1.59 2.19 1.97 3.43

Source: USFS 1996.
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average. These percentages were then goplied to the national average employee compensation
and capital equipment categories included in the IMPLAN model. The new coefficients were
then gpplied to the individual Sates. 1 n most casesthe differences werelessthan a 10% changein
the coefficient, but the change was important enough to merit the modification.

Although thismethod for modifying the production functions is not pred<e, it does attempt to
account for regional differencesin mineral production. Any evauation of surface mining
regulation alter natives will use a consistent methodology so the economic impacts of the
aternativescan be compared on anequal basis. The multipliers for locatable mnerals in the study
area are presented by date and type of minera in Table G-10.

The regional impactsfromlocaable minerd production arebased on the estimated vd ue of
production adjusted for the local level of activity using IMPLAN local purchase codfidents
(LPCs). These LPCs show the percentage of regional demand that can be met by local sources
and represent the proportion of activity that occursin the model region. Using the L PCs better
represents the true impact of the mining on the region because the need for some importsis
recognized. Assuning all regional demand can be met locally would overstate the regional
economic impacts.

The mingal production values used to estimate theregional impads are presented in Table G-11.
These figuresrepresent the portion of mine produdion of locateble mirerals esdimated to
originate only from public lands in the study area.

The estimated regiona impacts from the production of locatable minerals on public landsin the
study area are presented in Table G-12. The impacts presented here are based on average
production relationships at the nationa level. Therefore, the estimates are representative of the
magnitude of the impacts rathe than precise estimetes.

The study-areatotal listed in Table G-12 is not a summetion of the inpacts estimated for each
date. The study area represents aseparate IMPLAN impact area. The expenditure and income
leakages from the aggregate 12-state area would not be the same as the sum of |eakages for each
date. Sincethelarger areawould be expected to haverdatively small leskages, the overdl
economic impact of mineral production from a 12-state perspective would be expected to be
larger than shown by the individual gates.

In comparison, Take G-13 shows the regional economic impects of al locatable-type mirera
production in the study area regar dless of land owner ship (i.e. including production originating
fromfederal, state and private lands).

Tables G-14 through G-16 show the regional economic impects by aternative for Alternatives 2,
3,4, and 5. See the Economics section in Chapter 3 for an explanation of these impacts.
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Table G-10. Estimated 1994 M ultipliers

State or Region Output Total Income Value Added Employment
Type | Typell Type | Typell Type | Typell Type | Typell
Alaska
Gold 1.32 1.45 1.40 1.60 1.35 1.53 1.63 2.13
Silver 1.10 1.37 1.09 1.35 1.07 1.28 1.08 1.43
Other 1.12 1.25 1.13 1.30 1.12 1.26 1.19 1.56
Arizona
Gold 1.34 1.62 1.39 1.77 1.37 1.71 1.68 2.64
Silver 1.00 1.57 1.00 1.42 1.00 1.36 1.00 1.59
Copper 1.29 1.56 1.31 1.63 1.30 1.60 1.62 2.55
Other 1.19 1.66 1.23 1.89 1.21 1.79 1.16 1.85
California
Gold 1.37 1.70 1.36 1.71 1.36 1.73 1.58 2.51
Silver 1.10 1.86 1.07 1.63 1.07 1.61 1.05 1.69
Copper 1.30 1.68 1.27 1.64 1.28 1.66 1.39 2.21
Other 1.10 1.37 1.08 1.29 1.08 1.30 1.17 1.86
Colorado
Gold 1.43 1.67 1.46 1.74 1.43 1.68 2.14 3.41
Silver 1.12 1.76 1.09 1.62 1.08 1.52 1.07 1.74
Copper 1.36 1.60 1.36 1.60 1.34 1.57 1.96 3.13
Other 1.15 1.37 1.13 1.34 1.12 1.31 1.31 2.09
ldaho
Gold 1.29 1.50 1.27 1.47 1.26 1.47 1.63 2.54
Silver 1.21 1.62 1.20 1.64 1.17 1.55 1.23 1.95
Copper 1.20 1.40 1.17 1.34 1.17 1.35 1.50 2.34
Other 1.17 1.57 1.14 1.49 1.13 1.46 1.19 1.88
Montana
Gold 1.37 1.57 1.37 1.61 1.33 1.54 1.83 2.93
Silver 1.11 1.25 1.09 1.23 1.07 1.16 1.27 2.03
Copper 1.31 1.53 1.28 1.51 1.27 1.48 1.61 2.58
Other 1.11 1.29 1.08 1.26 1.07 1.22 1.22 1.94
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Table G-10. Estim ated 1994 M ultipliers (cont.)

State or Region Output Total Income Value Added Employment
Type | Typell Type | Typell Type | Typell Type | Typell
Gold 1.14 1.60 1.48 1.73 1.47 1.74 1.75 2.42
Silver 1.04 1.39 1.03 1.26 1.03 1.26 1.03 1.45
Copper 1.37 1.63 1.43 1.76 1.44 1.79 1.48 2.08
Other 1.01 1.28 1.01 1.17 1.01 1.18 1.01 1.42
New Mexico
Gold 1.52 1.71 1.77 2.15 1.58 1.84 2.98 4.65
Silver 1.24 1.46 1.29 1.62 1.18 1.38 1.49 2.33
Copper 150 1.79 1.78 2.31 1.65 2.09 1.94 3.02
Other 1.24 1.62 1.36 2.03 1.27 1.78 1.25 1.98
Oregon
Gold 1.11 1.37 1.08 1.28 1.08 1.27 1.20 1.98
Copper 1.07 1.30 1.05 1.20 1.05 1.20 1.14 1.89
Other 1.20 1.71 1.26 1.96 1.22 1.82 1.19 1.99
Utah
Gold 1.40 1.64 1.53 1.90 1.46 1.77 2.04 3.17
Silver 1.15 1.44 1.12 1.40 1.09 1.31 1.19 1.85
Copper 1.38 1.63 1.46 1.82 1.42 1.75 1.83 2.85
Other 1.20 1.45 1.22 1.53 1.19 1.46 1.34 2.08
Washington
Gold 1.24 1.47 1.20 1.39 1.20 1.40 1.51 2.43
Silver 1.09 1.55 1.06 1.41 1.06 1.37 1.08 1.77
Copper 1.20 1.48 1.15 1.36 1.15 1.38 1.32 2.13
Other 1.05 1.50 1.03 1.32 1.03 1.32 1.04 1.71
Wyoming
Other 1.18 1.32 1.25 1.46 1.20 1.36 1.49 2.15
12-State Total
Gold 1.59 1.97 1.70 2.22 1.68 2.19 2.11 3.44
Silver 1.11 1.67 1.07 1.49 1.07 1.45 1.08 1.80
Copper 1.49 1.87 1.58 2.09 1.53 2.00 1.84 3.00
Other 1.19 1.50 1.19 1.54 1.17 1.47 1.32 2.15

Source: USFS 1996.
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Appendix G: Ecaonomics

Table G-11. Value of Locatable Mineral Production Originating from Federal Lands 1998 ($000)

Portion of study-area produ ction

originating from public lands* 43.4% 36.2% 1.0% 2.4% N/A
Other Metals

State Gold Silver Copper and Industrials Total
Alaska $75,500 $26,600 $0 $16,100 $118,000
Arizona 7,550 12,600 20,600 9,140 49,900
California 76,800 673 0 19,600 97,100
Colorado 31,700 825 0 7,460 40,000
Idaho 23,000 26,500 0 5,830 55,300
Montana 33,800 4,560 820 6,710 45,900
Nevada 1,120,000 39,800 1,170 4,920 1,170,000
New Mexico 11,700 1,200 4,380 8,290 25,600
Oregon 0 0 0 2,010 2,010
Utah 47,700 6,910 4,880 10,800 70,300
W ashington 14,600 37 0 3,730 18,300
Wyoming 0 0 0 5,240 5,240
Study-Area Total 1,440,000 120,000 31,900 99,800 1,700,000
U.S. Total (all land types) $3,480,000 $339,000 $3,220,000 $8,920,000 $16,000,000
Federal Land P ortion as Perc ent of

U.S. T otal 42% 35% 1% 1% 11%

'Source: USD 1 1993.

N/A = notapplicable. Figures rounded to threesignificant digits. Some totals may reflect rounding errors.
Note: Includes all production from federal lands, not just production from BLM-administered lands.
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Appendix G: Ecaonomics

Table G-12. Estimated Regional Impacts from Production of Locatable

Minerals on Public Lands 1998

($000)
State Total Industry Personal Income Value Added Employment
Output (jobs)
Total Employee
Compensation

Alaska $143,800 $65,900 $30,500 $83,800 970
Arizona 40,600 20,500 12,200 24,100 320
California 142,400 76,500 46,500 83,800 1,020
Colorado 57,600 28,400 16,300 33,800 350
Idaho 69,400 35,300 20,700 41,800 680
Montana 61,700 29,300 18,200 37,600 410
Nevada 1,808,700 829,500 466,300 907,600 10,740
New Mexico 32,000 12,000 5,500 16,600 220
Oregon 1,250 500 900 1,000 10
Utah 14,920 20,900 11,100 25,700 360
W ashington 19,900 11,900 7,600 13,300 130
Wyoming 3,500 1,800 900 2,500 30
12-State Area $3,076,800 $1,390,500 $766,000 $1,588,400 21,310

Note: These estimates include only production estimated to originate from federal lands.
Source: IMPLAN Input-Output Modeling System.
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Appendix G: Ecaonomics

Table G-13: Estimated Regional Impacts from Production of Locatable Minerals 1998-All Land
Ownerships ($000)

State Total Industry Personal Income Value Added Employment
Output (jobs)
Total Employee
Compensation
Alaska $757,200 $428,700 $201,400 $540,300 6,800
Arizona 3,401,700 1,688,500 998,700 1,965,400 25,600
California 849,400 557,900 327,000 614,600 8,600
Colorado 328,500 203,000 12,000 242,000 2,600
Idaho 346,800 185,600 96,100 219,700 3,900
Montana 430,400 235,300 141,300 301,600 3,500
Nevada 4,347,800 2,044,800 1,158,500 2,236,300 26,400
New Mexico 862,000 346,300 165,900 458,700 7,400
Oregon 52,900 38,500 22,300 43,100 350
Utah 1,163,300 540,700 286,700 653,700 9,400
W ashington 127,200 85,500 51,700 97,700 1,200
Wyoming 147,100 75,600 36,800 103,200 1,350
Study Area $15,672,800 $7,778,300 $4,358,500 $9,006,000 118,750
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Table G-14. Alternative 2 (State Management) Estimated Total Regional Economic Activity from Production of Locatable Minerals on Federal Lands ($000)

State Value of Production Total Industry Output Personal Income Value
Total Employee Compensation
Level of Impact Low High Low High Low High Low High Low
Alaska $118,000 $124,000 $144,000 $151,000 $65,900 $69,200 $30,500 $32,000 $83,800
Arizona 49,900 52,300 40,600 42,600 20,500 21,500 12,200 12,800 24,100
California 97,100 102,000 142,000 150,000 76,500 80,300 46,500 48,800 83,800
Colorado 40,000 42,000 57,600 60,500 28,400 29,800 16,300 17,100 33,800
ldaho 55,300 58,100 69,400 72,900 35,300 37,100 20,700 21,700 41,800
Montana 45,900 48,200 61,700 64,800 29,300 30,800 18,200 19,100 37,600
Nevada 1,170,000 1,230,000 1,810,000 1,900,000 830,000 871,000 466,000 490,000 908,000
New Mexico 25,600 26,900 32,000 33,600 12,000 12,600 5,500 5,780 16,600
Oregon 2,010 2,110 1,250 1,310 500 525 900 945 1,000
Utah 70,300 73,900 49,200 51,700 20,900 21,900 11,100 11,700 25,700
W ashington 18,300 19,300 19,900 20,900 11,900 12,500 7,600 7,980 13,300
W yoming 5,240 5,510 3,500 3,680 1,800 1,890 900 945 2,500
Study-Area Total $1,700,000 $1,780,000 $3,080,000 $3,230,000 $1,390,000 $1,460,000 $766,000 $804,000 $1,590,000
Estimated Changein Regional Economic Activity from Current Conditions ($000)
Personal Income
Value of Production Total Industry Output Value
State Employee Compensation
Total

Level of Impact Low High Low High Low High Low High Low
Alaska $0 $5,910 $0 $7,190 $0 $3,300 $0 $1,530 $0
Arizona 0 2,490 0 2,030 0 1,030 0 610 0
California 0 4,850 0 7,120 0 3,830 0 2,330 0
Colorado 0 2,000 0 2,880 0 1,420 0 815 0
Idaho 0 2,770 0 3,470 0 1,770 0 1,040 0
Montana 0 2,300 0 3,090 0 1,470 0 910 0
Nevada 0 58,500 0 90,400 0 41,500 0 23,300 0
New Mexico 0 1,280 0 1,600 0 600 0 275 0
Oregon 0 101 0 63 0 25 0 45 0
Utah 0 3,520 0 2,460 0 1,050 0 555 0
W ashington 0 917 0 995 0 595 0 380 0
W yoming 0 262 0 175 0 90 0 45 0
Study Area Total $0 84,900 $0 $154,000 $0 $69,500 $0 $38,300 $0

Notes: Figures rounded tothree significantdigits. Employment figuresrounded tonearest 10, except figuresunder 25.

Source: IMPLAN Input-Output Modelling Syste




Table G-15. Alternative 3 (Proposed Action) Estimated Total Regional Economic Activity from Production of Locatable Minerals on Federal Lands ($000)

Personal Income

Value of Production Total Industry Output Value

State Employee Compensation
Total
Level of Impact Low High Low High Low High Low High Low
Alaska $106,000 $94,600 $129,000 $115,000 $59,300 $52,700 $27,500 $24,400 $75,400
Arizona 44,900 34,900 36,500 28,400 18,500 14,400 11,000 8,540 21,700
California 87,400 72,800 128,000 107,000 68,900 57,400 41,900 34,900 75,400
Colorado 36,000 28,000 51,800 40,300 25,600 19,900 14,700 11,400 30,400
ldaho 49,800 44,300 62,500 55,500 31,800 28,200 18,600 16,600 37,600
Montana 41,300 32,100 55,500 43,200 26,400 20,500 16,400 12,700 33,800
Nevada 1,050,000 819,000 1,630,000 1,270,000 747,000 581,000 420,000 326,000 817,000
New Mexico 23,000 17,900 28,800 22,400 10,800 8,400 4,950 3,850 14,900
Oregon 1,910 1,710 1,190 1,060 475 425 855 765 950
Utah 63,300 49,200 44,300 34,400 18,800 14,600 9,990 7,770 23,100
W ashington 17,400 14,700 18,900 15,900 11,300 9,520 7,220 6,080 12,600
W yoming 4,980 4,460 3,330 2,980 1,710 1,530 855 765 2,380
Study-Area Total $1,530,000 $1,210,000 $2,770,000 $2,200,000 $1,250,000 $994,000 $690,000 $548,000 $1,430,000
Estimated Changein Regional Economic Activity from Current Conditions ($000)
Personal Income

Value of Production Total Industry Output Value

State Employee Compensation
Total

Level of Impact Low High Low High Low High Low High Low
Alaska ($11,800) ($23,600) ($14,400) ($28,800) ($6,950) ($13,200) ($3,050) ($6,100) ($8,380)
Arizona (5,000) (15,000) (4,060) (12,200) (2,050) (6,150) (1,220) (3,660) (2,410)
California (9,710) (24,300) (14,200) (35,600) (7,650) (19,100) (4,650) (11,600) (8,380)
Colorado (4,000) (12,000) (5,760) (17,300) (2,840) (8,520) (1,630) (4,890) (3,380)
Idaho (5,530) (11,100) (6,940) (13,900) (3,530) (7,060) (2,070) (4,140) (4,180)
Montana (4,590) (13,800) (6,170) (18,500) (2,930) (8,790) (1,820) (5,460) (3,760)
Nevada (117,000) (351,000) (181,000) (543,000) (83,000) (249,000) (46,600) (140,000) (90,800)
New Mexico (2,560) (7,670) (3,200) (9,600) (1,200) (3,600) (550) (1,650) (1,660)
Oregon (101) (302) (63) (188) (25) (75) (45) (135) (50)
Utah (7,040) (21,100) (4,920) (14,800) (2,090) (6,270) (1,110) (3,330) (2,570)
W ashington (917) (3,670) (995) (3,990) (595) (2,380) (380) (1,520) (665)
W yoming (262) (787) (175) (525) (90) (270) (45) (135) (125)
Study Area Total ($169,000) ($484,000) ($305,000) ($877,000) ($138,000) ($396,000) ($75,800) ($218,000) ($157,000)

Notes: Figures rounded tothree significantdigits. Employment figuresrounded tonearest 10, except figuresunder 25. Source: IMPLAN Input-Output Modelling Syste




Table G-16. Alternative 4 (Maximum Protection) Estimated Total Regional Economic Activity from Production of Locatable Minerals on Federal Lands ($000

Personal Income

Value of Production Total Industry Output Value
State Employee Compensation
Total
Level of Impact Low High Low High Low High Low High Low
Alaska $94,600 $82,700 $115,000 $101,000 $52,700 $46,100 $24,400 $21,400 $67,000
Arizona 24,900 12,500 20,300 10,200 10,300 5,130 6,100 3,050 12,100
California 68,000 48,500 99,700 71,200 53,600 38,300 32,600 23,300 58,700
Colorado 20,000 9,990 28,800 14,400 14,200 7,100 8,150 4,080 16,900
Idaho 41,500 33,200 52,000 41,600 26,500 21,200 15,500 12,400 31,400
Montana 22,900 11,500 30,900 15,400 14,700 7,330 9,100 4,550 18,800
Nevada 585,000 292,000 904,000 452,000 415,000 207,000 233,000 117,000 454,000
New Mexico 12,800 6,390 16,000 8,000 6,000 3,000 2,750 1,380 8,300
Oregon 1,810 1,610 1,130 1,000 450 400 810 720 900
Utah 35,200 17,600 24,600 12,300 10,500 5,230 5,550 2,780 12,900
W ashington 13,800 11,000 14,900 11,900 8,930 7,140 5,700 4,560 9,980
W yoming 4,720 4,200 3,150 2,800 1,620 1,440 810 720 2,250
Study-Area Total $925,000 $532,000 $1,680,000 $963,000 $758,000 $435,000 $417,000 $240,000 $866,000
Estimated Changejn Regional Economic Activity from Current Conditions ($000)
Personal Income
Value of Production Total Industry Output Value
State Employee Compensation
Total

Level of Impact Low High Low High Low High Low High Low
Alaska ($23,600) ($35,500) ($28,800) ($43,100) ($13,200) ($19,800) ($6,100) ($9,150) ($16,800)
Arizona (24,900) (37,400) (20,300) (30,500) (10,300) (15,400) (6,100) (9,150) (12,100)
California (29,100) (48,500) (42,700) (71,200) (23,000) (38,300) (14,000) (23,300) (25,100)
Colorado (20,000) (30,000) (28,800) (43,200) (14,200) (21,300) (8,150) (12,200) (16,900)
Idaho (13,800) (22,100) (17,400) (27,800) (8,830) (14,100) (5,180) (8,280) (10,500)
Montana (22,900) (34,400) (30,900) (46,300) (14,700) (22,000) (9,100) (13,700) (18,800)
Nevada (585,000) (877,000) (904,000) (1,360,000) (415,000) (622,000) (233,000) (350,000) (454,000)
New Mexico (12,800) (19,200) (16,000) (24,000) (6,000) (9,000) (2,750) (4,130) (8,300)
Oregon (201) (402) (125) (250) (50) (100) (90) (180) (100)
Utah (35,200) (52,800) (24,600) (36,900) (10,500) (15,700) (5,550) (8,330) (12,900)
W ashington (4,590) (7,340) (4,975) (7,960) (2,980) (4,760) (1,900) (3,040) (3,330)
Wyoming (524) (1,050) (350) (700) (180) (360) (90) (180) (250)
Study Area Total ($773,000) ($1,170,000) ($1,400,000) ($2,110,000) ($633,000) ($955,000) ($349,000) ($526,000) ($723,000)

Notes: Figures rounded tothree significantdigits. Employment figuresrounded tonearest 10, except figuresunder 25. Source: IMPLAN Input-Output Modelling Systen




Table G-17. Alternative 5 (NRC Recom mendations) Estimated Total Regional Economic Activity from Production of Locatable Minerals on Federal Lands (

Personal Income

State Value of Production Total Industry Output Employee Compensation Value
Total
Level of Impact Low High Low High Low High Low High Low
Alaska $112,000 $106,000 $137,000 $129,000 $62,600 $59,300 $29,000 $27,500 $79,600
Arizona 49,900 47,400 40,600 38,600 20,500 19,500 12,200 11,600 24,100
California 92,200 87,400 135,000 128,000 72,700 68,900 44,200 41,900 79,600
Colorado 40,000 38,000 57,600 54,700 28,400 27,000 16,300 15,500 33,800
ldaho 55,300 49,800 69,400 62,500 35,300 31,800 20,700 18,600 41,800
Montana 45,900 43,600 61,700 58,600 29,300 27,800 18,200 17,300 37,600
Nevada 1,170,000 1,110,000 1,810,000 1,720,000 830,000 788,000 466,000 443,000 908,000
New Mexico 25,600 24,300 32,000 30,400 12,000 11,400 5,500 5,230 16,600
Oregon 1,910 1,810 1,190 1,130 475 450 855 810 950
Utah 70,300 66,800 49,200 46,700 20,900 19,900 11,100 10,500 25,700
W ashington 17,400 16,500 18,900 17,900 11,300 10,700 7,220 6,840 12,600
Wyoming 4,980 4,720 3,330 3,150 1,710 1,620 855 810 2,380
Study-Area Total $1,690,000 $1,600,000 $3,060,000 $2,990,000 $1,380,000 $1,310,000 $761,000 $721,000 $1,580,000
Estimated Changein Regional Economic Activity from Current Conditions ($000)
Personal Income
State Value of Production Total Industry Output Employee Compensation Value
Total

Level of Impact Low High Low High Low High Low High Low
Alaska ($5,910) ($11,800) ($7,190) ($14,400) ($3,300) ($6,590) ($1,530) ($3,050) (4,190)
Arizona 0 (2,490) 0 (2,030) 0 (1,030) 0 (610) 0
California (4,850) (9,710) (7,120) (14,200) (3,830) (7,650) (2,330) (4,650) (4,190)
Colorado 0 (2,000) 0 (2,880) 0 (1,420) 0 (815) 0
Idaho 0 (5,530) 0 (6,940) 0 (3,530) 0 (2,070) 0
Montana 0 (2,300) 0 (3,090) 0 (1,470) 0 (910) 0
Nevada 0 (58,500) 0 (90,400) 0 (41,500) 0 (23,300) 0
New Mexico 0 (1,280) 0 (1,600) 0 (600) 0 (275) 0
Oregon (101) (201) (63) (125) (25) (50) (45) (90) (50)
Utah 0 (3,520) 0 (2,460) 0 (1,050) 0 (555) 0
W ashington (917) (1,840) (995) (1,990) (595) (1,190) (380) (760) (665)
Wyoming (262) (524) (175) (350) (90) (180) (45) (90) (125)
Study Area Total ($12,000) ($99,700) ($21,500) ($182,000) ($9,730) ($82,000) ($5,360) ($45,200) ($11,100)

Notes: Figures rounded tothree significantdigits. Employment figuresrounded tonearest 10, except figuresunder 25. Source: IMPLAN InputOutput Modelling Syste




